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3a5iBKa No 99101838 

3a^BHTejin: 1. XnTaqn, JIt^., SnoHHs 

2. XHTa^H ,Q,HBaHC 3H3CHHHpHBfT 

Ko., JIta., 5InoHH5i 
nOJiynPOBO^HMKOBOE 3AnOMHHAK)IUEE YCTPOHCTBO 
nPEjnOCHJIKH C03HAHH5I H30BPETEHHfl 

06^aCTb TeX HHKH, K KOTOPOH OTHQCHTC5I H3o6p6TCHHC 

Hacrosmee H3o6peTeHHe othochtcsi k nojiynpoBOAHHKOBOMy 3anoMHBaiomeMy 
3JieMeHTy, nojiynpOBo#HHKOBOMy 3anoMHHaiomeMy yerpoficTBy h k cnoco6y 
ynpaBJieHH^ hmh. 

YpOBeHb TeXHHKH 

B Hacrosmee BpeMH h3bccthi>i 3HeproHe3aBHCHMbie 3anoMHHaiomHe ycTpoficTBa, 
TaKHe, xaK sjiexTpiraecKH crapaeMbie nporpaMMHpyeMbie nocrosHHbie 
sanoMHHaiomHe ycTpoficrBa OCnn3Y) $ji3in-rana, b kotophx ncncuibsyiOTcsi 
MOn-TpaH3HCTopHbie ycTpoHCTsa c njiaBaiomnMH h ynpasjisjomnMH 3aTBopaMH. B 
TaKHx ycTpoficTBax xpaHeime h CTHTbiBaHHe HHcjDopMamra ocymecrBjiaeTCs 3a c*ieT 
Toro, iito npn HaxoiueHHH HocHTejiefi 3ap^a Ha EwaBaiomeM 3aTBope npoHcxoAHT 
M3MeHeHHe noporoBoro Hanps^eHH* MOTI-TpaH3HCTopa. 06bi^HO b ruiaBaiomeM 



3aTBope Hcno/ib3VK)T no^MKpMCTajiiij^ecKHM KpCMHMM. Mcnojib30BaHHe MOn- 

TpaH3MCTOpOB C rLTSBaiOIUMM 3aTBOpOM n03BO.H5JeT C nOMOlUbK) TOJlbKO OAHOTO 
TpaH3MCTOpa XpaHRTb OAMH 6MT HH4>OpMaUMJ4 B TMeHHe A^HTeJlbHblX npOMe^yTKOB 

BpeMeHM. B Kaqecree npHMepoB 3Cnn3Y 4>/i3iii-rana mo)kho Ha3BaTb o6biqHyio 
smewicy naM5iTM w oecKOHTaKrayio srqefiKy naMflra, KOTopwe orwcaHbi b Nikkei 
Electronics, Ng 444, crp. 151-157 (1988). 

TexHOJioras n3roTOBjieHH5i noAo6Hbix ycTpoficTB onwcaHa b pa6crre K. Yano h 
AP-, 1993 IEEE Imernational Electron Devices Meeting, Digest of technical papers, 
crp. 541-545, h b pa6oTe K. Yano h AP-, 1996 IEEE International Solid-State 
Circuits Conference, Digest of technical papers, crp. 266-267 h 458, b kotopwx pe*n> 

MAeT 06 OAHOSJieKTpOHHblX 3anOMHHaK)n^HX yCTpOHCTBaX, B KOTOpblX wcnojib3yeTcsi 
nOJIHXpHCTaJUlM^eCKMM KpeMHHH. E[0 3TOH TeXHOJIOrHH B TOHKOM cjioe 

no^RKpncTajuiM^ecKoro KpeMHHs oahobpcmchho (J>opMnpyioTCsi xaHaji, kotopmh 

SIBJISieTCS npOBOAHHXOM TOKa, H o6jiaCTb XpaHeHH^, B KOTOpOH npOMCXOAHT 3axBaT 

3jieKTpOHOB. XpaHeHMe HHc£>opMauHH ocyna,ecTBji^eTCH 3a c^eT H3MeHeHH<a noporoBbix 
Hanpa^eHMM npH 3axBaTe 3JieKTpoHOB b o6jiacTM 3axsaTa 3ap5iAa. Oco6eHHocrbK> 
TaKoro cnoco6a sBJiseTCH to, ^to xpaHeHne oahoto 6wTa HH^opMaijHH nponcxoAHT 
npw 3axBaTe oahoto 3JiexTpoHa. Taxaa TexHO-noras no3BOJi5ieT M3roTOBHTb 
ycTpOHCTBa , MeHbnrae no cbohm pa3MepaM, qeM ycTpoflcTBa, H3roTOBJieHHbie npH 

MCnOiIb30BaHHH K pUCTa^I JIHTOB nOJIHKpMCTaJIJIH^eCKOrO KpeMHH^, W npH 3T0M 

H3roTOBJieHHbie Taio™ cnoco6oM ycrpoficTBa MoryT pa6oTaTb npw komh3thoh 
TeMnepaType. 

C uejibK) nposepHTb H3MeHeHne noporoBoro Hanpsi>KeHH5i b 3Cnn3Y 
<£>J33m-™na npn HtDiceicmra m CTOKe HocnTejiH 3apsAa c ruiaBaiomero 3aTBopa 
(onepauH^ 3anHCH h onepauns crapaHHH) ocymecrBjiseTCs KOHxpo^ib ero coctosihhs 
noc/ie noAa^H HanpaaceHHH BbicoKoro ypOBH5i (mjih hh3koto ypoBHs) , a 3aTeM 
BbinojiH^eTCH npoBepica, bo BpeMa kotopoh npowcxoAHT nosTopHaa noAa^a 
Hanp<*)KeHHJi h peryjinpoBaHne BejiH^HHbi noporoBbix HanpsaceHHH b Tex s^eiiKax 
naMHra, b KOTopwx 3aAaHHoe noporoBoe Hanpsacemie He 6buio AOcrarayTo. 

TexHOJiorns Taxoii npoBepKH 3anoMHHaiomero ycTpoiicTBa onucaHa b pa6oTax 
T. Tanaka m aP-, IEEE J. Solid-State Circuits, t. 29, N? 11, cTp. 1366-1372 (1994), 
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m K. Kimura h AP-, IEICE Transactions of Electronics, t. E78-C, No 7, crp. 832-837 
(1995). 

TexHOJiorMM, kotopvk) paHee ncno/ib30BajiM aBTopw Hacrosnnero n3o6peTeHMa, 
onwcaHa b BbuioaceHHbix naTeHTax Siiohhm N°Nq Hei 7-111295, Hei 8-288469. Hei 

5 9-213822 h Hei 9-213898. 

KPATKOE H3JIO^CEHHE CyiUHOCTH H3QBPETEHH51 
UlnpoKoe ncno^b30BaHHe b nocjieAHne roAbi mctoaob /iHTorpacf)HH no3BOJinno 
Ao6HTbCH 6o^bmoro nporpecca b co3AaHHH He6ojibmHx no anoma/jM s^eex naM^TM, b 
qacraocTM, TaxMX, KaK ^HHaMMMecKMe 3anoMHHaiomne ycrpowcTBa c npoM3BOJibHOM 

10 Bbi6opxoii (,H3ynB), CTaraqecKMe 3anoMHHaiomHe ycrponcTBa c npoH3BOJibHOM 

Bbi6opKOM (C3yriB) h 3anoMMHaiomHe ycrpoHCTBa rana (Jxasin-naMsr™. MMeiomwe 
He6ojibmyio ruiomaAb a^eHKH naMara oGjia^aiOT cymecTBeHHbiMH npeHMymecTBaMH, 
3aKJiio*iaiomHMHC5i b bo3mo>khocth yMeHbineHH5i pa3MepoB H yBeJlH^eHM^ Bbixozia 
roTOBbix MMKpocxeM, a.TaK)Ke chh^kchhh hx ctohmocth 3a c^eT yBejiH^eHHS 

15 KOJiH^ecTsa MHKpocxeM, H3roTOBjieHHbix H3 oahoh h toh )Ke no pa3MepaM 

nojiynpoBOAHHKOBOM njiacraHbi. Eme oahhm npeHMymecTBOM He6ojibmHx no 
njiomaflH a^eeic naMSTH sBJiseTcsj B03MO)KHOCTb yMeHbiiieHHH rjiwyua coeAHHeHHH h 
o6ycjiOBJieHHoro 3thm yBe;iH*?eHH5i hx GbicrpoAeiicTBHs. 

TexHOJiora^ecKHe pa3Mepbi h ra6apnTbi a^eHKH onpeAe/isnoTcs rjiaBHbiM 

20 o6pa30M MeTOAOM H3roTOB/ieHH5i. Ecjih 6a30Bbin TexHOJiorn^ecKHH pa3Mep npHHHTb 

paBHbiM F, to ,H3ynB c corayTOM pa3paAHOH ihhhoh 6y^eT HMeTb pa3Mep, pasHbiii 
8F2, a (J)Ji3in-naM5iTb co cxeMoii rana "H" 6y#eT HMeTb pa3Mep, paBHbiw 6F2. 
#*ieHKH naM5ira c MeHbiUMMM pa3MepaMM mo)kho H3roTOBHTb nyTeM Bbino/meHHs 
(f)ji3m-naM5iTM Ha oahom TpaH3Hcrope, npw 3tom nojiaraior, wro co3AaHne a^eex 

25 naMHTM c MeHbmHMH pa3MepaMH b cpaBHeHHH c smeHicaMH, H3roTOBJieHHbiMH b BHfle 

MOIl-TpaH3HCTOpOB, BbinOJlHCHHblX Ha nOBepXHOCTH nOfl.JIO)KKH, npaKTH^ieCKH 

HeB03MO^cHO. J\j\sl co3AaHnsi 5i*ieeK c MeHbtDHMH ra6apHTaMH Heo6xOAMMO, xax 
o^eBHAHO, Hcnojib30BaTb o6*>eMHbie KOHCTpyKijHH Ky6H^ecKoii 4>opMbi. Tlpn 
yMeHbmeHHH pa3MepoB 3anoMHHaiomHx ycTpoiicTB 3a cqeT npHAaHnsi mm Ky6n^ecKOH 

30 (J)OpMbI H npH CHH2KCHHH IHara Me^CAy HHCj)OpMaUHOHHbIMH UIHHaMH HJIH CJIOBapHblMH 

(vljiu qHCJiOBbiMH) iiiHHaMM j\o BejiH^HHbi, MeHbnien MHHHMajibHoro pa3Mepa 2F, 
B03HHKaK)T cepbe3Hbie h TpyAHopa3peuiHMbie npo6jieMbi, cBH3aHHbie c pacnojio^ceHH- 



eM MHcjDopMauHOHEtix ihmh m c/iOBapHbix ihhh, c Heo6xoAHM0CTbK) coeAHHeHMs smeex 
c nepM(|)epMHHbiMn cxcmhmm h c Heo6xoAHMocTbio ynpaBJieHHsi MaTpnuaMM naM^TH, 
COCTO55IHHMH M3 OTHeJIbHblX M^eeK, TaKHMM nepM^epuMHbiMM cxeMaMH. 
C APyrOM CTODOHbl, npH HH^KeiOJHH M 3KCTpaKUMM 3/ieKTpOHOB B 

MMxpocKonH^ecKiix no pa3MepaM ^acTwuax MeTajuia hjim no.nynpoBOAHHKa mo>kho 
a^eKTMBHo Mcno.ib30BaTb B03HHKaioinyK) b 3JieKTpocT3TH x iecKOM nojie 
OTrajiKHBaiomyK) amy, h npH 3tom TeoperaqecKH oahh 3JiexTpoHHbiM 3JieMeHT, 
KOHTpojiHpyiomMH npouecc nepeHoca 3jicktpohob b OTAejibHbix MOAy->isx, mokct 
pa6oTaTb b oqeHb He6ojibmnx no pa3MepaM CTpyKTypax nopsAKa IOhm, noTpe6jisisi 
npw 3tom Kpaime He3HawrejibHyio 3JieKTpH^ecicyio MoinHocrb. OAH03JieKTpoHHasi 
naM^Tb, npeAcraBJisromaa co6ofl OAH03JieKTpoHHoe 3anoMHHaiomee ycTponcTBo, 
cnoco6Ha xpaHHTb HH<J>opMaijHio npH HaKOiuieHHH He6ojibinoro KOJiH^ecTBa 

3JieKTpOHOB. OAHOSJieKTpOHHaH naMHTb MO^CeT XpaHHTb OAHH HJIH HeCKO^bKO 6HTOB 

HHc^opMauHH b oahom 3JieMeHTe, h, nocKOJibxy ynpaBJieHne xpaHflmnMca b naMsra 
3^eKTpw^ecKHM 3apstAOM MoxeT 6biTb BbinojiHeHO b OTAejibHbix MOAy^i^x, Taxiie 
3anoMHHaiomHe ycrpoHCTBa MoryT pa6oTaTb npn tojjuxkhc nop^Axa oahoto 
HaHOMeTpa. KpoMe toto, npn He6ojibmoM KO./iH*iecTBe coxpaHeHHbix mjih 
HaKonjieHHbix b naMara 3JieKTpoHOB Taxne ycrpoHCTBa aojiechm o6jiaAaTb 
cyruecTBeHHbiM npeHMymecrBOM 3a c^eT yMeHbmeHHsi BpeMeHH nepe3anncH h 
yBejiHqeHHH KOJiwqecTBa B03MO)KHbix nepe3anHceH. Oah3ko peajibHo npn 

H3TOTOBJICHHH T8KHX 3JieMCHTOB HX TeXHOJIOTH^eCKHe pa3MepbI 3aBHC5IT OT 

orpaHH^eHHH, KOTopwe HaxjiaAMBaiOTcsi Ha tok csmkm npoueccoM JiHTorpacjDHH. 
KpoMe toto, n3-3a AOCTaTo^HO 6ojibmoro pa3Mepa yAajiseMbix yqacTKOB o6iiacra 
CTOKa h MCTOxa He yAaeTCH Ha 6a3e cymecTByiomnx 3/ieMeHTOB co3AaTb 3JieMeHT, 
KoropbiH 6;iaroAap^ He6o7ibmHM pa3MepaM moxho 6bmo 6bi ycnenmo Hcnojib30BaTb 
b pa3JiHqHbix HHTerpajibHbix MHKpocxeMax. 

Bbiiio H3roTOB^eHO h HccneAOBaHo pa6oTaiomee npw komh3thoh TeMnepaType 
OAH03JieKTpoHHoe 3anoMHHaion^ee ycTponcTBO. YcTaHOB^eHO, wo rjisi HaxomieHHsi 
3JieKTpH^ecKoro 3apsiAa npn noAa^e Ha oaho m to y&e ycrpoiiCTBO oahoto h toto ^ce 
Hanp^^ceHHH 3anncH b Te^eHwe oahoto h toto ^ce BpeMeHH Tpe6yeTca 3aTpaTHTb 
pa3Hoe BpeM5(. Hhhmh caoBaMH, 6bdio oSHapyaceHO, mto npn noAa^e oahoto h toto 
ace Hanp5i:»ceHH5i 3anHCH b Te^eHne oahoto h toto ace BpeMeHH b t3kom ycrpoHCTBe 



HaKaruiMBaeTca pa3Hoe kojimmcctbo ajiexTpoHOB. Taxoe ABJieHwe mo>kho ofrbscHHTb 
CJiy^aflHbiM BeposrrHOCTHbiM xapaxTepOM npoTexaiomnx b ycrpOMCTBe npoueccoB, b 
^acTHOCTM npouecca, CB23aHHoro c TVHHejibHbiM 3c}xJ)exTOM, mjim npouecca TermoBoro 
B036y)KfleHH5!, o6ycnoBJieHHbix He6ojn>inHM kojimmcctbom ajiexTpoHOB, yqacrByiomHx 
b pa6oTe OAHOSJieKTpoHHoro 3anoMHHaiomero ycrpoMCTBa. 

nporpecc, AOCTHrHyTbiM b co3^aHHM HHTcrpHposaHHbix no^ynpoBOjiHMKOBbix 
3anoMHHaiomMx ycrpoHCTB m no3BOiiHBniHH noBMCMTb njiOTHOCTb pacnoiioxeHH^ b 
hhx OTAejibHiix sqeex naM^ra h yBCjimmh eMKOCTb ycrpoHCTBa, CBS3aH c 
yBe^H^eHMeM ctoiimocth o6opyflOBaHH5i, KOTopoe Hcnojib3yeTC5i M3roTOBJieHM5? 
ycTpoiicTB c bhcokom creneHbio HHTerpauHH . IIjiOTHOCTb ycTpOHCTBa naM^ra mo^cho 
cymecTBeHHO noBbiCHTb npw MHoro3Ha*moii .noraxe coxpaHeHns b oahoii si^eifxe abyx 
hjih 6oiiee 6mtob, He npH6era5i npw stom k eme 6ojibineii HHTerpaunw o6pa3yiomHx 
ycTpoiiCTBO 5meex naMsrra. Flpn MHoro3Ha*raoM xpaHCHHH AaHHbix oco6yio Ba^cHOCTb 
npMo6peTaeT npo6/ieMa, CBH3aHHa5i c B03MO^KHOCTbio ^eTxo pa3JinqaTb coctosihhh 
H^eex naMHTH, BbmojiHsnomMx onepauHH 3airacH, c^HTbiBaHHsi m crapaHHsi 

HaKOniieHHOH HHCfjOpMaUHH. 

Mcnojn>30BaHne OAHosjieKTpoHHbix 3anoMMHaiomMx ycTpoiicTB Tpe6yeT Toro, 
^To6bi BejiH^HHa 3apsma 6buia He6o/ibiiioH h ^To6bi nepHc£>epHHHbie cxcmbi He 
co3AaBajin 6ojibmoro inyMa. B nojiynpoBOAHHxoBbix 3anoMHHaioiHMx ycrpoficTBax b 
xa^ecTBe ycHJiHTejieii c^KTbiBaHHs Macro Hcnojib3yiOT AH(}x})epeHUHajibHbie 
ycMJiHTejiH. npn 3tom ycHJiHTejib c^HTbiBaHHH o6bi^HO pacnoiiaraiOT oth ocHTe jibh o 

HH(J)OpMaUHOHHOH EUHHM TaXHM o6pa30M, MTo6bI COrJiacyiOIUHe MH(f)OpMaUHOHHbie 

niHHbi 6biJiH BbinojiHeHbi jih6o otkpbitmmh h pacnojiaranncb c o6enx ctopoh 
ycMJiHTe/is c^HTbiBaHHH, jih6o corayTbiMH b oahom h tom ace HanpaBJieHMH. 
OTKpbiToe BbinojiHeHHe coiviacyioiUHx ihhh o6jia#aeT onpefle/ieHHbiM npenMymec- 
tbom, nocKOJibxy npn stom s^eiiKH naMsra mo^cho pa3MecraTb bo Bcex TO^xax 
nepece^eHHs HH(})opMauHOHHbix mvm h cjiOBapHbix ihhh, o6eene i qnB TeM caMbiM 
Bbicoxyio CTeneHb HHTerpau™ ycrpoHCTBa. OflHaxo Taxaa cxeMa o6jiaflaeT h 
onpeAejieHHbiM HeflOcraTXOM, CB5*3aHHbiM c 6ojibiiiHM ypoBHeM myMa, B03HHKaiomero 
b cjiOBapHbix mHHax. IlpeHMymecTBOM ycrpoiicTB, b xoropbix corjiacyromHe ihkhm 
BbinojiHeHbi corayTbiMH, aBJiseTCSi hh3khh yposeHb my Ma, B03HHxaioiuero b 
c/ioBapHbix mMHax, ho Taxwe ycTpofiCTBa o6.naflaiOT h He#ocTaTxaMH, KOTopwe 



CB5i3aHbi c HeB03M0XH0CTbK) pacnojio:>KeHM5i smeeK naMsira bo Bcex TOMxax 
nepeceqeHMfa MHC^opMauMOHHbix ihmh h cjiOBapHbix ihmh m c HeB03Mo*HOCTbio 
o6ecneHMTb b t3khx y ctp o m ctb a x Bbicoxyio CTeneHb m HTerpa uh h . 

K nepM^epMHHbiM cxeMaM, noA pa3MemeHHe KOTopwx Tpe6yeTcsi Scxnbinaa 
njioma^b, noMHMo ycMjiHTe-as c^HTbiBaHwa, othoc5jtc5i peracTp, KOTopbifi bpcmchho 
coxpaH^eT 3anHcaHHyio MH(})opMam«o bo BpeMa 3anHCH, peraerp, KOTopbiii 
yAep^MBaeT cf»ia>KOK, noKa3biBaK)iHHH OKOHMaHne 3anncM npM ee npoBepxe, m cxeMa, 
KOTopa^ nocjie onepauHH 3anHcn cpaBHHBaeT 3Ha^eHne, c^MTanHoe c smchkm naM5i™, 
co 3Ha^eHweM, 3acJ)HKCHpoBaHHbiM (Jxrra>KKOM b kohu,c 3anncH, m nepenwcbiBaeT 
3HaMeHMe, KOTopoe noKa3biBaeT cj)jia:acoK. 

C yqeTOM Bcero BbiruecKa3aHHoro rjiz pacmnpeHHij npeAeiios, HaxjiaAbiBaiomHx 
onpeAejieHHbie orpaHH^eHHa Ha cymecTByiomHe b Hacro5imee BpeMsi 3anoMHHaK>mHe 
ycTpoiiCTBa , b HacTO^meM H3o6peTeHHH cTaBHTCH c^e^yiomHe 3aAa^w: co3AaHwe 
oAHoajieKTpoHHOH a^eMKM naMHra, Han6ojiee npHroAHoii rjisl pa3pa6oTKn 
3anoMHHaiomMX vctpomctb c bhcokoh creneHbK) MHTerpauHM Ha He6ojibmoH no 
pa3MepaM iuiomaAH, co3AaHHe nojiynpoBOAHHKOBoro 3anoMHHaiomero ycrpoHCTsa h 
pa3pa6oTKa cnoco6a ynpaBjieHHs hm, o6ecne*mBaiomero 3anjHTy ycTponcTBa ot 

B03M02CHbIX c6oeB B pa6oTe, CB5I3aHHbIX C HBJieHHSMH cjiy^aHHoro BepOSTHOCTHOrO 

xapaxTepa, co3AaHwe nojiynpoBOAHHKOBoro 3anoMHHaiomero ycrpoiiCTBa h 
pa3pa6oTKa cnoco6a ynpaBjieHH* hm, HAeajibHo pemaromero npo6./ieMy yAep^aHns 
HecKOJibKHx xpaH5imHxc55 b ero naMSTH 3HaMeHHH, co3AaHne 3aHHMaion^eH 
He6ojibmyio miomaAb nepn(J)epHHHOH cxeMbi, He oKa3biBaiomeH OTpwijaTejibHoro 
bjihshhs Ha xapaxTepHCTHKH 3aHHMaiomero He6ojibinyio njiomaAB ycrpoficTBa 
naMOTH h OAH03^eKTpoHHoro 3anoMHHaiomero ycTponcTBa c bhcokoh CTeneHbio 
HHTerpauHH, a Taxxe co3AaHHe o6iiaAaiomeH hh3khm ypoBHeM niyMa nepH(£>epHHHOH 
cxeMbi h pa3pa6oTKa cnoco6a ynpaBjieHHs eio, HaH6oJiee npnroAHbix nnz 

OAHOSJieKTpOHHblX 3anOMHHaK>mHX yCTpOHCTB, pa60Tai0mHX C He60JIbUIHMH 
SJieKTpHqeCKHMH 3ap5IAaMH H *iyBCTBHTe.7IbHbIX K BJIHMHHK) myMa. 

Haerosmee H3o6peTeHne oiviH^aeTcsi tcm, ^to HMeiomyio He6ojibniyio njiomaAb 
noBepxHocra smeiJxy naMflra mo:»cho H3roTOBHTb (f>opMHpOBaHHeM pacnojioxceHHbix 
OAHa HaA APyroii o6jiacra HCTOxa h o6jiacra croxa h BbinojmeHHeM xaHajioB, 
HanpaBJieHHbix HaBepx h bhm3. 



B qacTHOCTH, b HacroflmeM M3o6peTeHMM b ero ochobhom BapMaHTe 
npe^JiaraeTC^ noJiynpoBOAHMxoBbiH 3anoMMHaiomHH aneMeHT, xoTopbin co^epxMT 
o6jiacTM MCToxa m CTOKa , npH*jeM o6jiacrb cTOKa BbinojmeHa Bbiiue mjim HM>Ke o6/iac™ 
MCTOKa h OT/je/ieHa ot Hee M30JiHpyiomeH ruieHXOH, o6iiacTb Hcroxa coeAnneHa c 
o6jiacTbio CTOKa qepe3 xaHajibHyio o6jiacTb, a xaHajibHas o6;iacTb CBsi3aHa c 
a^exTpoAOM 3aTBopa Mepe3 M30JiMpyioinyK) mieHxy 3aTBopa, m xoTopbiii Tax*e 
coAep^cHT o6jiacTb 3ax£aTa 3JiexTpH*iecxoro 3ap*Aa, xoTopaa pacnojio^eHa psmoM c 
xaHanbHoii o6iiacTbio. XpaHeHwe MH^opMauHH ocymecTBJiseTesi hsmchchhcm 
noporoBoro HanpsDxeHHS nojiynpoBOAHHXOBoro ycrpoiiCTBa npw yAep^caHHH 
HOCHTe^eii 3apjma b o6jiac™ xpanenwi 3JiexTpnqecxoro 3ap^Aa. 

KpoMe Toro, s^eHxa naMsi™ b 3tom BapwaHTe H3o6peTeHH5i, xoTopaa hmcct 
He6o^biuyio n/iomaAb h coctoht H3 6o;ibmoro KOiinqecTBa 3JiexTpoAOB 3aTBopoB, 
pacnojio^eHHbix oahh HaA APyrwM, xaHajioB, xoTopbie BbinojmeHbi Ha 6oxoboh 
noBepxHOCTH 3JiexTpoAOB 3aTBopoB h pacnojio^KeHbi Ha Hew c onpeAejieHHbiM rnaroM, 
OTjinqaeTca HannqneM o6jiacTeH Hcroxa h o6jiacrefi croxa h TeM, ^to HMdomaecs b 
Hew b 6ojibinoM KO-aHqecTBe 3aTBopbi pacnoJio^KeHbi oahh HaA ApyrHM yl pa3AeJiem>i 
H30JiHpyiomHMH ruieHxaMH, a Tax^ce xeM, ^to xaHajibHbie o6jiacTM BbinojiHeHbi Ha 

60KOBWX nOBepXHOCTSX 3JieKTpOAOB 3aTBOpOB H OTAejieHbl OT HHX M30^HpyK)mHMH 

n/ieHxaMH, o6;iacra MCToxa coeAHHeHbi c o6jiacraMn CTOxa qepe3 xaHajibHbie 
o6jiacTH, o6jiac™ 3axBaTa 3JiexTpH^ecxoro 3apsiAa pacnojio:»ceHbi oxojio xaHajibHbix 
o6iiacTeH, a Tax^xe tcm, *ito xpaHeHHe HH(J>opMaijHH b Heft ocyiqecTBJiaeTcsi 
H3MeHeHHeM noporoBoro HanpaaceHMs nojiynposoAHHKOBoro 3anoMHHaiorqero 
3-aeMeHTa npw yAepacaHHH HOCHTejien 3apsAa b o6jiacra 3axBaTa ajiexTpn^iecxoro 
3ap^Aa. 06nacTb 3axsaTa anexTpirqecxoro 3apsAa coctoht H3 Mejib^aHiunx ^acrim 
MeTajiJinqecxoro hjih nojiynpoBOAHnxoBoro MaTepnajia c xapaxTepHbiM HaHMeHbirtHM 
pa3MepoM no AwaivieTpy, xoTopbiH He npeBbiinaeT 10 hm. 

Apyran OTjiH^HTejibHaH oco6eHHocTb Hacroamero H3o6peTeHH5i coctoht b tom, 
^to no;iynpoBOAHHxoBoe 3anoMHHaiomee ycrpoiiCTBo BbinojmsieT onepaimio 
xoHTpojisi, o6ecneMHBaiomyio Bbicoxyio TO^Hocrb xpaHeHHs AaHHbix b ycrponcTBe 

naMHTH, COCTOSIIUeM H3 3aiIOMHHaK)IHHX SiieMeHTOB, B XOTOpblX HeH36e^KHO 

npoHcxoAHT pa3JinqHbie BeposTHOCTHbie npoueccw, He6jiaronpM5iTHO B;iH5nomHe Ha 
hx pa6oTy. 



B MacTHOCTM. b HacrosmeM M3o6peTeHMM npefl-JiaraeTCfl cnoco6 ynpaBjieHnsi 
BbinojiHeHHbiM no ochobhomy BapMaHTy M3o6peTeHM5i nojiynpoBOAHHKOBbiM 
3anoMMHaiomMM a.ieMeHTOM, KOTOpbiM coAep^cwT o6jiacTb ncroica, 06/iacrb croxa, 
upvmeM o6;iacTb neroKa coeAHHeHa c o6jiacrbK> croxa qepe3 xaHajibHyK) 06/iacrb, a 
xaHajibHaa o6iiacTb coeAHHeHa c 3JiexTpoAOM 3aTBopa H30JiHpyioiueH njieHKOM, m 
o6^acTb 3axBaTa 3iiexTpHqecxoro 3apsAa, KOTopasi pacnojioxeHa p^aom c mcctom 
npoTexaHH* sjiexrpHMecxoro TOKa b KaHajibHOH o6;iacTn, h b kotopom xpaHeHne 
MH(J)opMai^HH nponcxoAHT 3a c^eT H3MeHeHHa noporoBoro HanpsDxeHHsi npw 
yAep^caHHH HocMTe.aeii 3ap5?Aa b o6jiacTH 3axBaTa 3JiexTpHMecxoro 3ap5iAa, a Tax^xe 
npeA-naraeTCs cnoco6 ynpaBjieHHs npeA-naraeMbiM b H3o6peTeHMH nojiynpoBOAHM- 

KOBblM 3aiIOMHHaiOmHM yCTpOMCTBOM, KOTOpoe COCTOHT H3 6oJIbinorO KOJIH^eCTBa 

pacno^o^ceHHbix noc/ieAOBaTe/ibHO nojiynpoBOAHHxoBbix sjicmchtob naMara, npmeM 
3tot cnoco6 OTJiH^aeTCH ocymecTB/ieHHeM Tpex onepaunfl, Bxjnoqas nepByio 
onepauHio, xoTopaa saiano^aeTCsi b noAa^e Hanps^xeHHs 3anncH k nojiynpoBOAHnxo- 
BOMy a^eMeHTy naMs™, BTopyio onepauHio, xoTopas 3aKJiioqaeTca b c^HTbisaHMH 
MH(J)opMa^H, coxpaHeHHoii b ajieMeHTe nocjie nepsoii onepaijHM, m TpeTbio 
onepauMio, xoTopaa 3axjnoMaeTC5i b nosTopHOH noAa^e HanpsxeHHH 3anHCH k 
nojiynpoBOAHHKOBOMy 3;ieMeHTy npw iijioxom xa^ecrBe 3anncaHHOH b Hero 

HHCf>OpMaiJHH. 

KpoMe Toro, 6bmo npoBeAeHo cneiwajibHoe wccjieAOBaHHe MHoro3Ha^Hbix 

3anOMHHaK>mHX yCTpOHCTB M 6bUIO o6Hapy^CeHO, ^TO C TO^IKH 3peHH5I HAeHTH(£>HKa - 

ijhh coctoahhs ajieMeHTa 6ojiee BbiroAHbiM 5iB./i5ieTC5i He sneMenr c HenpepbiBHbiM 

H3MeHeHMeM CBOHCTB B 3aBHCHMOCTH OT *IHC7ia HaXOmieHHblX 3JieXTpOHOB, MTO 

xapaKTepHo rjisl 3JieMeHTOB c£>ji3in-naM5ira, a 3JieMeHT, y KOToporo csoiicTBa 
MeH^ioTcsi CTyneH^aTO. Tojibxo Ha ocHOBaHHH Taxoro wccjieAOBaHHs 6buia BbiABHHyTa 
HAen Hcnojib30BaHH» xapaxTepHcrax OAH03JiexTpoHHoro 3JieMeHTa. HHbiMM cjiOBaMH, 
Hacrosimee H3o6peTeHHe OTJiHqaeTcs tcm, ^to oho ocHOBaHo Ha Hcnojib30BaHMM 
MHoro3Ha^Horo 3JieMeHTa naMara hjih 3anoMHHaK>mero ycTpowcTBa c MHoro3Ha^HbiM 

3JieMeHTOM naM5ITH, KOTOpbie n03BOJI5IIOT 60Jiee TOMHO HAeHTH(J)HUHpOBaTb COCTOSmHSI 

ajieMeHTa, Hcnojib3ys oco6chhocth xapaxTepHcrax oahosjicktpohhoh naMara. 

no-nynpOBOAHMKOBoe ycrpoMCTso, BbinojiHeHHoe no ocHOBHOMy sapHaHTy 
H3o6peTeHHH, coAep^cMT 06-aacTb Hcroxa, o6jiacTb CToxa, npH^eM o6jiacTb Hcroxa 



coeflHHena c o6jiacTbio CTOKa qepe3 xaHajibHyio o6jiacTb, a xaHajibHaa o6iiacTb 
coeAMHeHa c sjiexxpoAOM 3aTBopa qepe3 H30JiMpyjomyK) nneHKy, m o6jiacTb 3axBaTa 
3/ieKTpM L iecKoro sapsAa, KOTopasi pacno.no>KeHa okoao o6jiacTH xaHajia, 
nojiynpoBOAHHKOBbiii sjicmcht, KOTopbin BbincxnHseT xpaHeHHe HHcfropMaunM 3a cqeT 
M3MeHeHM5i noporoBoro Hanp5i)KeHH.5i npn yAep^aHHM HOCHTenen 3ap^a b o6jiacTM 
3axBaTa 3JieKTpnqecKoro 3ap*Aa, h crpyKTypy, KOTopas coctoht h3 6ojihmoro 
xojiHqecTBa pa3MemeHHbix nocjieflOBaTejibHo nojiynpoBOAHUKOBbix 3iieMeHTOB 
naM^TM. TaKoe ycrpoHCTBO OTJinqaeTcsi TeM, to crpyxTypa H3 6ojibinoro KOJinqecTBa 
no-aynpoBOAHHKOBbix sjicmchtob naMara ynpaBjiseTCH c noMOiubio MH^opMauHOHHbix 

UJHH M CJIOBapHblX UIHH, a TaiOKe TeM, ^TO B OAHOM nOJiynpOBOflHHKOBOM 3iieMeHTe 

naMHTH Morao xpaHHTb ABa hjih 6ojibine 6htob, Hcnojib3y5i rjisi 3Toro pa3JiHqHbie 
3HaqeHH5i Hanpa^ceHM^ 3anHCH, KOTopoe npmioaceHo k cjioBapHoii iuhhc 

KpoMe Toro. jxjisi co3AaHH5i nepnc^epHHHbix 3jicmchtob HHTerpajibHOH cxeMbi c 
He6o;ibiiiOH ruiomaAbio noBepxHocTH h o6.naAaioiaHx noBbimeHHoii ycTonqMBocTbio k 
B03AeficTBHio myMa, JioxajibHbie HH(|)opMaijHOHHbie mHHbi jinn xa^AOH H3 
pacnojio^ceHHbix oziHa Ha Apyroii s^eex naM™ cs^3aHbi c o6me« HH(J)opMaimoHHOH 
ijjhhoh qepe3 oTOe^bHbie MOn-TpaH3Hcropbi bm6opkh, q-ro HCK/rioqaeT 
Heo6xoAMMOCTb b Hcnojib30BaHHH 6ojibiuoH no njioma^H noBepxHoera, nocKOJibKy 
npH 3tom 3a cqeT BbinojmeHHs onepamiH cqHTbrcaHH5i h 3anncH nocjie^oBaTejibHo 

MyJIbTHFUieKCHblM MeTOAOM OCymeCTBJI5ieTC5I COBMeCTHOe HCnOJIb30BaHHe TaKHX 

nepH(|)epHHHbix sjieivieHTOB HHTerpajibHOH cxeMbi, xax o6nuie HHc^opMauHOHHbie 
uiHHbi m ycmiMTCJiH cqHTbiBaHHH. KpoMe Toro, b npeA-naraeMOM yerpoHCTBe 
npeAycMOTpeHo patDKHpoBaHHe HH<J>opMaijHOHHOH niHHbi h 3HeproHe3aBHCHMoe 
c^MTbiBaHwe M3 sqeiiKH naMs-ra (aqeHxa c njiaBaiomHM sjieiopoAOM) , mto 
o6ecneqHBaeT B03MO^cHOCTb pa3MemeHH5i sqeeK naMara bo Bcex Mecrax nepeceqeHHs 

CJIOBapHblX UIHH M HH(})0pMaUHOHHbIX UIHH npH COrHyTOH CTpyKType HH4)OpMaUHOH- 

hoh mHHbi. B qacraocTH, c uejibio ycrpaHHTb BjiH^Hne myMa b HacToameM 
H3o6peTeHHM npezyiaraeTCH bo BpeMs cqHTbiBaHH5i no oahoh H3 AByx o6mnx 
HH^opMauHOHHbix uihh, coeAHHCHHbix c ycnjiHTejieM cqHTbiBaHHM, Apyryio 
jioxajibHyio niHHy OTK/noqaTb, Hcnojib3ya j\n* 3Toro MOE[-TpaH3HCTop Bbi6opKM. 
Taxaa cxeMa no3BOJisieT BbinojiH5iTb onepamno cqMTbiBaHHH c hh3khm ypoBHeM 



ujyMa, coxpaHsa npa 3T0M BbicoKwfi ypoBeHb MHTerpauMM smeeK naMflra, KOTopwe 
co6paHbi Apyr c ApyroM b MHorocnoHHyK) naKerayio crpyKTypy. 

KpoMe Toro, ycTonqMBOCTt k mywy MoxeT 6biTb eme 6ojibme noBbirueHa 3a 
c^eT HcnoJib30BaHiisi b npeAJiaraeMOM ycTpowcTBe BcnoMoraTejibHoii sqefiKH, xoTopas 
onpeAejiaeT onopHoe noporoBoe Hanp2)KeHHe npH jno6bix onepauwsx c^MTbiBaHHS, 
npOBepKH 3anHCH hjih CTHpaHH5I. 

Rnn AanbHeHmeii MHHnaTiopH3auHH nepwc^epMHHbix sjicmchtob MHTerpajibHon 
cxeMbi b npe^araeMOM ycrpoHCTBe peracrp, KOTopwii BpeMeHHO coxpaHseT AaHHbie 
3anwcH b AHeiiKe naMHTM bo BpeMH onepaunH 3anHCM, h peracrp, KOTopbiii 
yAep^cHBaeT <$>/ia>KOK, noKa3biBajoiiurii KOHeij, 3anHcn bo speMsi onepauHH npoBepKH, 
MoryT 6biTb o6beAHHeHbi Apyr c ApyroM. HMxe npwBeAeHO noApo6Hoe onncaHHe 
pa6oTbi npeAJiaraeMoro ycTpoficTBa c y^eTOM cjieAyiomnx oco6eHHocTeii. ripn 3tom 
"1" o6o3Ha^aeT noporoBoe Hanpn^ceHHe BbicoKoro ypoBHH b 3anoMHHaiomeM 
a^eMeHTe, a "0" o6o3Ha^aeT noporoBoe HanpscKeHHe hh3koto yposHs. KpoMe Toro, 
npeAnojiaraeTc^, ^to bhcokhh ypoBeHb cooTBeTCTByeT Jiora^ecKOH "1", a hh3khh 
ypoBeHb cooTBeTCTByeT jiora^e^KOMy "0". Ranee, npw onepauHH 3anncH CHHacaiOTcs 
(crapaiOTCsi) cpa3y Bee noporoBbie HanpsxeHHs, 3aTeM Ha cjiOBapHyio midHy 
noAaeTcs Bbicoxoe Hanps^eHHe m nocne 3Toro yBe.ra™BaeTC5i noporoBoe 
HanpsoceHHe sqeHKH naMara. B 3to speM5i b s^eincax naMsira, rAe aojdkch 6biTb 
3anwcaH "0", Hanp5raceHne Ha HH^opMauKOHHbix mHHax m niHHax ctokob 
noBbiinaeTCs ao Tex nop, noxa pa3HOCTb Mea<Ay hhm h HanpaaceHweM cjiOBapHOH nra- 
hm He CHH3HTC5I, ^to orpaHH^HT noAi>eM noporoBoro Hanp5i)KeHHH srqeiiKH. ripw 

Heo6xOAHMOCTM IIOJISipHOCTb HanpsmeHHH, KaK O^eBHAHO, MOXeT 6bITb H3MeHeHa Ha 

npoTHBono/io^cHyK). 

Bo BpeMfl 3anncH AaHHbie jyisi 3anHCH b aqeihce naM^ra BpeMeHHO xpaHHTcs b 
HHBeprapoBaHHOM BHAe, T.e. cooTseTCTBeHHO xaK "1" h "0" b peracTpe h Ha bxoac 
ripH 3tom He H3MeHHBineec!a cocTOHHwe sxoAa HHTepnperapyeTCH xax cfmaacoK, 
cBHAeTejibCTByiomHH 06 OKOHMaHHH 3anHCH. HHa^e roBopa, npH 3anHCH "1" 
3Ha^eHHe b peracrpe paBHO "0". HHBepcHoe 3Ha^eHHe peracTpa o3Ha*iaeT, ^to 
3anncb "1" eme He 3aKOHqHJiacb. H Hao6opoT, npn 3anncH "0" b peracrpe 
coxpaHsieTca "1". TaKoe 3Ha^eHHe peracrpa 03Ha^aeT, mto 3anHCb "1" 3aKOH^eHa, 
hjih to, mto 3anncb He Tpe6yeTC5i nosTopsrrb CHa^ajia. C o otb ctctb e h h o , "1" b 



perwcTp 3anHCbiBaeTcs mnbKo Tor^a, Kor^a nocjie onepaunw 3anncM b aqeiiKe naMsrra 
6yAeT xpaHHTbc^ "1". 

Taxas cxewa ncxjno^aeT Heo6xoAHMOCTb nepe3anwcH 3HaMeHHs cJ)iia^Ka. 
KOTopbiM CBHAeTejibCTByeT 06 OKOH^aHHH 3ariHCH, nocne nojiyneHHs h cpaBHCHM^ 
3HaqeHH55 HH<J)opMauHH, xcrropasi BpeMeHHO xpaHHTca b peracTpe, w 3HaMeHH<a 
(jxaaxxa, CBH^eTejibCTByiomero 06 oxoH^aHHH 3anHCH. B npeA-naraeMoii smeHxe 
naMHra b Ka^ecTBe "3JieMeHTa nponycxaHnsi TOJibxo 1" Hcncuib3yeTcsi o/ma n-MOn- 

TpaH3HCTOpH3^ CTpVXTypa. IlpM 3TOM o6mas HH(JX)pMa)UHOHHa5I IUHHa coeOTHaeTC^ c 

3aTBopoM n-MOn-TpaH3HCTopHOM CTpyKTypw, ctok coeflHHseTca c ihmhoh BblCOKOrO 
ypOBHs HCTo^HHxa nwTaHH^, a hctox coeAHHSieTCsi c bxoaom peracrpa. ripn TaKOM 
coeAHHeHHH n-MOn-TpaH3MCTopHa^ CTpyKTypa Bxjiio^aeTCs Tor^a, xor/ia 3Ha^eHne 
cMraajia Ha o6men HH^opMaunoHHOH mime paBHO "1" h noAaeTcs H a bxoa peracrpa. 
Ecjih 3Ha*?eHHe Ha o6mefi HHcjDopMamioHHOH uiHHe paBHO "0", to n-MOTI- 

TpaH3HCTOpHa53 CTpVKTypa HaXOflHTCSI B BblKJIIO^eHHOM COCTOSHHH, H HHKaXHX 

H3MeHeHHH 3Ha^eHHH AaHHbix b peraerpe He nponcxoAHT. TaxHM o6pa30M, 
Hcnojib30BaHne Taxoro "3JieMeHTa nponycxaHHS TOJibxo 1" no3BOJi5ieT nepe3armcaTb 
3HaMCHne cfx/ia^xa. CBHAeTe;ibCTByiomero 06 OKOH^aHHH 3anHCH, c noMombio TOJibxo 
OAHofi n~MOn-TpaH3HCTopHOH CTpyKTypw (hjih AByx MOn-TpaH3HCTOpHbIX 
CTpyxTyp, ecjiH b uejisx ynpaB;ieHH<a Mex^y ihhhoh BbicoKoro ypoBHs HCTO^HHxa 
nHTaHHa h n-MOn-TpaH3HCTopHoii crpyxTypoH AonojiHHTejibHO BKJiio^eHa p-MOII- 
TpaH3MCTopHa^ CTpyKTypa). 

npeAJiaraeMoe b HacrosimeM H3o6peTeHHH 3anoMHHaiomee ycrpoHCTBO 
coAep^KHT 6jiok 3anoMHHaiomHx 3jicmchtob naMsra, coctosiuhh H3 6ojibiuoro 
KOJiH^ecTBa s^eex naMara, KOTopne pacnojioaceHbi b MecTax nepece^ieHH^ cjiOBapHbix 
ihhh m MHcjDopMauHOHHbix uihh, h nepH(f>epHHHyio cxeMy Rjin nepe^aMH CHraajiOB k 

HHCjDOpMaiJHOHHblM EQHHaM H CJIOBapHbIM IUHHaM. 5faei*Ka naMSiTH HMeCT nOfl./IO)KKy, a 

Tax^ce nepByio o6jiacTb 76, H3a/iHpyiomyio njieHxy 82, BTopyio o6jiacTb 77, 
KanajibHyio o6jiacTb 78, KOTOpaa coeAHHeHa c nepsoH o6jiacTbK) h btopoh o6jiacTbio, 
ajieKTpoA 79 3aTBopa, ^epe3 xoTopbiii 3JiexTpn*iecKoe nojie co3AaeTCs b xaHajibHoii 
o6jiacTH, m o6^acTb 3axBaTa 3.nexTpHHecxoro 3ap«aAa, KOTopbie BbinojiHeHbi b BH^e 
OTAe^ibHbix cjioeB Ha o6meii noA-ncoxxe. CoxpaHeHne HH(£opMam™ ocymecTBJiaeTCfl 
M3MeHeHHeM noporoBoro HanpaxeHHe nojiynpoBOAHHKOBoro 3/ieMeHTa 3a c^eT 
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M3MeHeHH5i KOJiHMecTBa HocHTe/ieM 3apsma b o6^acTM 3axBaTa 3JieKTpwMecKoro 
3ap*Aa. no xpaMHen Mepe Macrb nepucfrepHHHbix sjicmchtob HHTerpa/ibHon cxe.Mbi 
npeflcraBjifleT co6ofi ajieMeHTbi KMOn, cocroamHe M3 n-xaHajibHbix MOFI -TpaH3HC- 
topob h p-MOn-TpaH3HCTopoB (cm. $HI\ 1(a) M 1(6)). 

KpoMe Toro. npeA-naraeMoe b h3o6pctchmm 3anoMMHaiomee ycTpoftcTBO HMeeT 

MHOrOCJIOHHVK) CTpVKTypy, BKJIIO^aiOmyK) nepByK) JIOKaJIbHVK) MH(J)OpMaUHOHHyiO 

many 13, nepBbiM npoMe^yTO^Hbiii cjioh 13, pacnojio>KeHHbiH uajx nepBOH .noKajibHOH 
MH(f)opMauMOHHOM idhhoh 13, uiHHy 14 HCTOKa, pacnoJioxeHHy 10 HaA nepBbiM 
npoMe^yTO^HbiM caoeM, BTopoii npoMOKyTOMHbin cjioh, pacnojio^eHHbin HaA uihhoh 
HCTOxa, h BTopyK) .aoKajibHyio HH(j)opMai^HOHHyK) mMHy 15, KOTopas pacnojio^eHa Ha 
btopom npoMe^cyToqHOM cnoe, h 3to ycrponcTBo coAep^HT, KpoMe Toro, nepByio 
xaHajibHyio o6./iacTb 16, pacnoJio^eHHyio Ha oahoh H3 ctopoh mhotocjiohhoh 
CTpyKTypbi- h coeAHHfliomyio nepByio JioxajibHyio HHcjDopMaunoHHyio ibhhv c iuhhoh 
HCTOKa, BTopyK) KaHajibHyio o6jiacTb 88, KOTopas pacnojio^ceHa Ha oahoh H3 ctopoh 

MHOrOCJIOHHOH CTpVKTypbl H COCAHHCHa C IEHHOH HCTOKa H CO BTOpOH JIOKaJIbHOH 

HHcjDopMauHOHHOH uihhoh, npH 3tom o6^acra 16, 88 3axBaTa 3JieKTpwqecKoro 3apsiAa 
oxpy^ceHbi noTeHHna;ibHbiMH 6apbepaMH, KOTopwe pacno;iO)KeHbi jih6o BHyTpn, jih6o 
b6^h3h, jih6o Ha nepncj^epHH xaHajibHOH o6jiacTH, cnoBapHyio eqhhv 17, KOTopas 
coeAHHeHa c xaHajibHOH o6jiacTbio h H30JiHpyiomeH njieHKofi 3aTBopa, h ABa 
nojiynpoBOAHHKOBbix 3JieMeHTa, oahh h3 kotopmx pacno^o^eH HaA, a Apyroii noA 
to^koh nepece^eHH^ jioxajibHbix HHt^opMaijHOHHbix iuhh h cnoBapHbix ihhh, npn^eM 

3TH nOiiynpOBOAHHKOBbie 3JieMeHTbI BbinOJIHHIOT XpaHeHHe HHCjDOpMaUHH B naMHTH 3a 

ever H3MeHeHH^ noporoBoro HanpaaceHHs npn h3MChchhh Ko/iHMecrBa HocHTejieii 
3ap^Aa b o6iiacrax 3axBaTa 3JieKTpn^ecKoro sapsma h o6pa3yK>T MaTpnuy 
nocjieAOBaxe^bHbix sjicmchtob naMHra, KOTopbie pacnoJioxeHbi BAOJib 6ojibmoro 
KOJiH^ecTBa jioxajibHbix HH(J)opMauHOHHbix iuhh h cjiOBapHbix iuhh, npn 3tom nepBbie 

H BTOpbie JIOKajlbHbie HH^OpMaitfiOHHbie IIIHHbl COeAHHeHbl C HACHTH^HblMH o6iahmh 

HH(J)opMai^HOHHbiMH uiHHaMH qepe3 TpaH3HCTopw Bbi6opKH (cm. cf>Hr. 3(a), 3(6) H 
cfmr. 25). 

flpyme 3jieMeHTbi, npeHMymecrBa h OTjiw^HTejibHbie oco6chhocth 
npeAJiaraeivioro H3o6peTeHH5i 6o^iee noApo6HO paccMOTpeHbi hh>kc b onncaHHH 
pa3JiHMHbix BapnaHTOB ero BbinojiHeHHsi. 
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KPATKOE OnHCAHHE HEPTE^KEfl 

Hn>Ke H3o6peTeHHe noacHseTca co ccbuiKoii Ha qepTOKH, ra xcrropbix noKa3aHo: 

Ha cj)wr. 1(a) n 1(6) - nojiynpoBOAHHKOBbiH 3JieMeHT con/iacHo nepBOMy 
BapnaHTy BbinojmeHna, npn stom Ha 4)hi\ 1(a) noKa3aH bha b H30MeTpjm, a Ha cJdmt. 
1 (6) noKa3aHo nonepeMHoe ce^eHne, 

Ha 4>nr. 2(a) ii 2(6) - nojiynpoBOAHnxoBbin 3JieMeHT coraacHO TpeTbeMy 
BapnaHTy BbinojiHetms, npn stom Ha (f>nr. 2(a) noKa3aH bha b H30MeTpHH , a Ha (£>nr. 
2(6) noKa3aHO nonepe^Hoe ce^eHne, 

Ha cf>ni\ 3(a) h 3(6) - nojiynpoBOAHHKOBbin ajieMeHT corviacHO ^eTBepTOMy 
BapHaHTy BbinojmeHns, npn 3tom Ha cf>nr. 3(a) noKa3aH bha b H30MeTpnn, a Ha c£>Hr. 
3(6) noKa3aHO nonepe^Hoe ceMeHne, 

Ha c£>hi\ 4(a), 4(6) h 4(b) - ncuiynpoBOAHHKOBbin ajieMeHT coraacHO nsrroMy 
BapnaHTy BbmojmeHHa, npn stom Ha 4>nr. 4(a) noxa3aH bha b H30MeTpnn, Ha <})Hr. 
4(6) noKa3aHO nonepe^Hoe ce^eHne, BKjiio^asi nonepe^Hoe ce^eHHe xaHajioB, a Ha 
(£>nr. 4(b) noxa3aHO nonepe^Hoe ce^eHHe, BKjuo^aa nonepeMHoe ce^reHHe ncroKa, 

Ha c£>Hr. 5(a) h 5(6) - nojiynpoBOAHHKOBbin 3JieMeHT corjiacHo mecTOMy 
BapnaHTy BbinojmeHHsi, npn stom Ha $nr. 5(a) noKa3aH bha b H30MeTpnH b nponecce 
(J^opMHpOBaHH^ xaHajia, a Ha cfrnr. 5(6) noxa3aH bha b H30MeTpnn nocjie 

4)OpMHpOBaHH5I 3aTBOpOB, 

Ha c£>nr. 6 - nojiynpoBOAHHKOBbin 3/ieMeHT corjiacHo ceAbMOMy BapnaHTy 

BbinOJIHeHHH, 

Ha 4>hi\ 7(a) h 7(6) - nojiynpoBOAHHKOBbiH 3JieMeHT corjiacHo BOCbMOMy 
BapnaHTy BbinojiHeHns, npn 3tom Ha (j^nr. 7(a) noKa3aH bha b H30MeTpnn b npouecce 
(f)opMHpOBaHHH KaHajia, a Ha (pur. 7(6) noKa3aH bha b H30MeTpnn noc/ie 

(J)OpMHpOBaHH3 3aTBOpOB, 

Ha (£nr. 8(a) - bha b H30MeTpnn noJiynpoBOAHHKOBoro ycrponcTBa corjiacHo 
AeBOTOMy BapnaHTy BbincuiHeHna, a Ha 4>nr. 8(6) noKa3aH bha CBepxy, 

Ha (£hi\ 9(a) h 9C6) - nojiynpoBOAHHKOBbin 3JieMeHT connacHO AecsTOMy 
BapnaHTy . Bbino^HeHHH, npn 3tom Ha (Jjnr. 9(a) noica3aH bha b H30MeTpnn , a Ha $hi\ 
9(6) noKa3aH bha CBepxy, 



Ha 4)wr. 10(a) n 10(6) - bha*>i CBepxy, Ha KOTopux noxa3aH npouecc 
M3roTOBJieHHa no^ynpoBOAHMKOBoro ycTponcrsa con/iacHO OAnHHaAuaTOMy BapnaHTv 

BbinOJlHCHMS , 

Ha c£>nr. 11(a) h 11(6) - sham CBepxy, Ha kotopmx noxa3aH npouecc 
M3roTOBjieHna nojrynpoBOAHHKOBoro ycrponcTBa coiviacHO orm h h a aus to m y BapnaHTy 

BbinOJIHeHHSi, 

Ha c£>nr. 12(a) h 12(6) - bmam CBepxy, Ha kotopmx noxa3aHO noJiynpoBOHHnxo- 
Boe ycTpoiiCTBO corjiacHO OAHHHaAUaTOMy BapnaHTy BbinojiHeHns n npouecc ero 

M3rOTOBJieHHM, 

Ha $>nr. 13(a) h 13(6) - nojiynpoBOAHnxoBbin ajieweHT corjiacHO AseHazmaTOMy 
sapwaHTy BbinojiHenns, 

Ha <f>nr. 14 - nojiynpoBOAHHKOBbiH 3JieMeHT cor/iacHO TpnHaAuaTOM y BapnaHTv 
BbinojmeHHs, 

Ha c£>nr. 15(a) n 15(6) - nojiynpoBOAHnxosbin 3JieMeHT corjiacHO btopomv 
sapnaHTy BbinojmeHns, npn 3tom Ha (f>nr> 15(a) noxa3aH bha b H30MeTpnn, a Ha $nr. 
15(6) noxa3aHO nonepeTOoe ce^eHne, 

Ha 4>nr. 16(a) n 16(6) - H3o6pa^ceHne b n30MeTpnn nojiynpoBOAHnxoBoro 
ycTponcTBa corjiacHO nepBOMy BapnaHTy Bbino/iHeHHsr b npouecce ero H3roTOB;ieHn5i r 

Ha cf>nr\ 17 - nonepe^Hoe ce^eHne, Ha kotopom noxa3aHa xoHTaxTHas qacTb 
nojiynpoBOAHnxoBoro ycrponcTBa corjiacHO OAnHHaAuaTOMy BapnaHTy BbinojmeHns, 

Ha cf>nr. 18(a) n 18(6) - nojiynpoBOAnnxoBbin sanoMHHaiomnn ajieMeHT, 

KOTOpblH SBJISieTCS KOHCTpyXTHBHbIM 3JICMCHTOM nOJiynpOBOAHHKOBOTO 

3anoMHHaion^ero ycrponcTBa corjiacHO ^erapHaAuaTOMy BapnaHTy BbinojiHeHns, npn 
3tom Ha c£>ni\ 18(a) noxa3aH bha nocjie $opMnpoBaHH5i xaHajia, a Ha 4>nr. 18(6) 
noxa3aH bha b H30MeTpnn nocjie (fcopMnposaHns cjioBapHbix luhh, 

Ha 4>nr. 19 - bha CBepxy nojiynpoBOAHnxoBoro 3anoMHHaioiuero 3JieMeHTa, 

KOTOpblH 55BJ15ieTC5} KOHCTpyKTHBHbIM 3JieiVieHT0M nOJiynpOBOAHHKOBOTO 

3anoMHHaiomero ycTponcTBa corjiacHO MerapHaAuaTOMy BapnaHTy BbinojmeHHfl, 

Ha $nr. 20 - ^epTeac, njiJiKxrrpnpyioiuHn npnHunn pa6oTbi nojiynpoBOAHnxoBO- 
ro 3anoMHHaion^ero 3JieMeHTa, xoTopbin siBJiseTca KOHCTpyKTHBHbIM 3JieMeHTOM 
nojiynpoBOAHnxoBoro ycrponcTBa corjiacHO qeTbipHaAuaTOMy BapnaHTy BbinojmeHns, 
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Ha c£>Hr. 21 - bha CBepxy n/iocKoro nojiynpoBOAHHKOBoro 3anoMHHaiomero 
3JieMeHTa, KOTopbiii sBJiaeTca KOHCTpyKTMBHbiM 3jieMeHT0M no/iynpoBOAHHKOBoro 
3anoMMHaK)uuero ycTpOMCTBa corjiacHO MerapHaAuaTOMy BapMaHTy BbinojmeHHa, b 
coctoshmm ao <J>opMHpoBaHH5i 3anoMMHaiomero 3/ieMeHTa, 

Ha c£>hi\ 22 - bha CBepxy ruiocxoro nojiynpOBOAHHKOBoro 3anoMHHaK>mero 
3jieMeHTa, KOTopbiii xbjizctcsi KOHCTpyKTMBHbiM ajieMeHTOM nojiynpoBOAHMKOBoro 
3anoMMHaiomero ycrpoHCTBa corjiacHo ^eTbipHaAUaTOMy Bapnamy BbinojiHeHH5i, 

nOCJTe 4>OpMMpOBaHMa HHC^OpMaUHOHHblX HJHH, 

Ha $Hr. 23 - bma CBepxy njiocKoro nojiynpOBOAHHKOBoro 3anoMHHaioinero 

3JieMCHTa, KOTOpblH SBJISieTCS KOHCTpyKTMBHbiM 3JieMCHT0M nOJiynpOBOAHMKOBOTO 

3anoMHHaiomero ycrpoHCTBa corjiacHO *ieTbipHaAuaTOMy BapHamy BbinoiiHeHHa, 
noc/ie HaHeceHH^ ceTKH pe3Hcra rjisi cf>opMHpoBaHH5i xaHajioB, 

Ha c£>mi\ 24 - bha CBepxy njiocxoro nojiynpoBOAHHKOBoro 3anoMHHarc>mero 
3JieMeHTa, KOTopbiH sbjisictch KOHCTpyKTMBHbiM 3/ieMCHTOM nojiynpOBOAHHKOBoro 
3anoMHHaK>mero yorpoHCTBa coiviacHo MerapHaAuaTOMy BapnaHTy BbinojiHeHHs, 

nOCJie (})OpMHpOBaHM5J CJIOBapHblX IHHH, 

Ha (J>mi\ 25 - bha CBepxy njiocxoro ncxnynpoBOAHMKOBoro 3anoMHHaiomero 

3JieMeHTa, KOTOpblH XBJISIZTCSI KOHCTpyKTHBHbIM 3JieMCHTOM nOJiynpOBOAHHKOBOTO 

3anoMHHaiomero ycTpoficTBa corjiacHo MerapHaAijaTOMy BapnaHTy BbinojiHeHHM , 

nOCJie (J)OpMHpOBaHH5I KOHTaKTHblX OKOH, 

Ha (J)Hr. 26 - bha CBepxy rniocxoro noiiynpoBOAHHKOBoro 3anoMHHaK)in,ero 

3JieMeHTa, KOTOpblH 5IB./I5ieTC5I KOHCTpyKTMBHbiM 3JICMCHTOM nOJiynpOBOAHMKOBOTO 

3anoMMHaiomero ycrpoHCTBa corjiacHo *ieTbipHaAuaTOMy BapnaHTy BbinojiHeHHs, 
nociie c})opMMpoBaHMa nepBoro oioa coeAHHHTejibHbix iipoboahhkob, 

Ha 4>Hr. 27 - bma CBepxy n/iocKoro noiiynpoBOAHHKOBoro 3anoMHHaiomero 

3JieMeHTa, KOTOpblH 5JBJI5ICTC53 KOHCTpyKTMBHbiM 3JieMCHTOM nOJiynpOBOAHHKOBOTO 

3anoMHHaiomero ycrpoHCTBa connacHO qeTbipHaAUaTOMy BapnaHTy BbinojiHeHnsi, 

nOCJie 4>OpMHpOBaHM5I BTOpOTO CJIOS COeAMHMTeJIbHblX npOBOAHHKOB, 

Ha 4)Mr. 28 - bma CBepxy n;iocKoro noiiynpoBOAHHKOBoro 3anoMHHaiomero 

3JieMeHTa, KOTOpblH 5JBJI5ieTC5I KOHCTpyKTMBHbiM 3iieMCHTOM nOJiynpOBOAHMKOBOID 

3anoMHHaiomero ycTponcTBa corviacHO MeTbipHaAuaTOMy BapHamy BbinoJiHeHH5i, 
nocjie (£opMHpoBaHH5J KOHTaKTHbix okoh, npH 3tom, b *iacTHOCTH, noKa3aHa ceTb 



KOHTaKTOB cjioBapHbix EQHH, pacnojio:aceHHbix b KOHije MaTpMuw 3anoMHHaioniinc 

3JieMeHTOB, 

Ha cfmr. 29 - nonepeqHoe ce^eHne KOHTaKTHOH CTpyKTypbi MOn-TpaH3MCTopa 
Bbi6opKM o/iocKoro no/iynpoBOAHHKOBoro 3anoMHHaiomero 3JieMeHTa,.KOTopbiu 
55BJi5ieTC5i k oh CTpy k th b h hm 3JieM6HTOM nojiynpoBOAHHKOBOro 3anoMHHaioniero 
ycTpoiicTBa corjiacHO ^eTbipHaAUaTOMy BapwaHTy BbinojiHeHwa, 

Ha (J)nr. 30(a) m 30(6) - H3o6pa^ceHHe no^ynpoBOAHHKOBoro 3anoMHHaiomero 

SJieMeHTa, KOTOpblE 5!BJI5ieTCSI KOHCTpyKTHBHbIM 3JieMeHT0M no^ynpoBOAHHKOBoro 

3anoMHHaiomero ycrpoHCTBa corviacHO nsraaAuaTOMy BapnaHTy BbinojmeHHs, npn 
3tom Ha c£>Hr\ 30(a) noxa3aH bha CBepxy nocjie 4)opMHpoBaHH5i xaHajiOB, a Ha (£>nr. 
30(6) noKa3aH bha CBepxy nocjie (fcopMnpoBamisi cjiosapHbix ihhh, 

Ha c$>Hr. 31(a) h 31(6) - H3o6pa:aceHHe Apyroro no 4>opMe BapnaHTa njiocxoro 
no/tynpoBOAHHKOBoro 3anoMHHaiomero 3JieivieHTa T KOTopbiw sBjisieTCsi KOHCTpyKTKB - 
hhm 3/reMeHTOM nojiynpoBOAHKKOBoro 3anoMHHaiomero ycTpOHCTBa corjiacHO 
n«aTHaAuaTOMy BapwaHTy BbinoiiHeHHs, npH 3tom Ha c£>Hr. 31(a) noxa3aH bha CBepxy 
nojiynpoBOAHHKOBoro 3anoMimaK>mero 3JieMeHTa nocjie c})opMHpOBaHH5i xaHajioB, a 
Ha <J>hi\ 31(6) noxa3aH bha b h3omctphh nooie 4>opMnpoBaHH5i cjiosapHbix raHH, 

Ha c|)Hr. 32 - bha CBepxy njiocxoro nojiynpoBOAHHKOBoro 3anoMHHaiomero 

3JieMeHTa, KOTOpblH 2BJI5ieTC5I KOHCTpyKTHBHbIM 3JieMCHTOM nojiynpoBOAHHKOBoro 

3anoMHHaiomero y CTp o h craa corviacHO naraaAuaTOMy BapnaHTy BbinoimeHHsr, nocjie 

(J)OpMHpOBaHHH KOHTaKTHblX OKOH, 

Ha 4>^r. 33 - M3o6pa^ceHne b H30MeTpmi MaTpnijbi si^eex, Hcnojib3yeMOH b 
ycTpOHCTBax , BbinojmeHHbix corjiacHO BapwaHTaM c niecraaAUaToro no ABaAuaTb 
BTopoii, 

Ha <$nr. 34 - ^epTeac, Ha kotopom noica3aHa nocjieAOBaTejibHOCTb onepaiura 
c^HTbiBaHHH, CTHpaHHH h 3anHCH nojiynpoBOAHHKOBOro 3anoMHHaiomero yerpoficTBa 
corviacHO raecTHaAuaTOMy BapnaHTy, 

Ha 4>Hr. 35 - ^epTe^c, Ha kotopom noxa3aHa nocneAOBaTejibHOcrb onepauHH 
c^HTbisaHHM, crnpamra h 3anHCn no/iynpoBOAHHKOBoro 3anoMHHaiomero ycrpowcTBa 
corviacHO ceMHaAuaTOMy BapnaHTy BbinojiHeHwa, 

Ha $Hr. 36 - 6jioK-cxeMa nojiynpoBOAHHKOBoro 3anoMHHaiomero ycrpoHCTBa 
corjiacHO ceMHaAi^aTOMy BapwaHTy BbinojiHeHHs, 



Ha cfwr. 37 - qepTOK, Ha kotopom noxa3aHa nocneAOBaTejibHocrb onepauwn 
CMHTbiBaHHfl, cTwpaHM^ h 3anncH nojiynpoBOAHMKOBoro 3anoMHHaiomero ycrpowcTBa 
corjiacHO BoceMHaauaTOMy BapnaHTy Bbino/meHHsi, 

Ha <J>hi\ 38 - 6iiOK-cxeMa no/iynpOBo^HMKOBoro 3anoMHHaioinero ycTpoHCTBa 
coiviacHO AeBsraaAuaTOMy BapwaHTy Bbino/iHCHHH, 

Ha (J)Mr. 39 - qepTeac, Ha kotopom noxa3aHa noc./ieAOBaTe;ibHOCTb onepauHH npw 
pa6oTe nojiynpoBonHHKOBoro 3anoMHHaiomero ycTpoficTBa corjiacHO AeBsraaAuaTOMy 
BapnaHTy Bbino/iHeHH5i, 

Ha 4>Hr. 40 - 6jiox-cxeMa nojiynpoBOAHHKOBoro 3anoMHHaiomero ycrpoiiCTBa 
corjiacHO ABaAuaTOMy BapwaHTy BbinojiHeHHsi, 

Ha (J>Hr. 41 - qepTe^c, Ha kotopom noKa3aHa nocjieAOBaTe;ibHOCTb onepauHH npn 
pa6oTe nojiynpoBOAHHKOBoro 3anoMHHaiomero ycTpowcTBa corjiacHO ABaAUaTOMy 
BapnaHTy Bbino^iHeHHa, 

Ha cf>Hr. 42 - 6;iOK-cxeMa nojiynpoBOAHHKOBoro 3anoMHHaiomero ycrpoHCTBa 
corjiacHO ABaAuaTb nepsoMy BapnaHTy BbinojiHeHHs, 

Ha cfmr. 43 - rpac£>HK, KOTopbiii noKa3HBaeT H3MeHeHH5a bo BpeMeHH Toxa b 
HH(|)opMauHOHHOH inwHe sjieMeHTa naMHra corjiacHO ABaAuaTb nepBOMy BapnaHTy 

BbinOJIHCHH3I , 

Ha <pwr. 44 - qepTeac, Ha kotopom noKa3aHa nocjieAOBaTejibHOCTb onepan;HH 
o6HosjieHHa npn pa6oTe nojiynpoBOAHHKOBoro 3anoMHHaK>mero ycTpoHCTBa cor/racHO 
ABa^ijaTb BTopoMy BapnaHTy BbinojraeHHs, 

Ha cfwr. 45 - pMcyHOK, Ha kotopom ycnoBHO n3o6pa^ceH 3JieMeHT naMara c 
njiaBaiomHM 3aTBopoM, 

Ha 4)nr. 46 - qepTeac, Ha kotopom noica3aHa cxeMa nojiynpoBOAHHxoBoro 
3anoMHHaion;ero ycTpoficTBa corjiacHO no ABaAUan> TpeTbeMy BapnaHTy BbinojiHeHHs, 

B KOTOpOM C^HTblBaHHe H 3anHCb BbinOJIHHJOTCSI B MaTpHIje 5IMeeK naMHTH 
MyjIbTMIiaeKCHbIM mctoaom, 

Ha <J>Hr. 47 - qepTeac, Ha xotopom noxasaHbi Hanps^xeHHs, npjiJioxeHHbie k 
3JieMeHTaM BbinojiHeHHOH no ABaAijaTb TpeTbeMy BapnaHTy siqeHXH naMara bo BpeMa 
onepan.Hii cqHTbiBaHHs, crapaHnsi m 3anHCH, 
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Ha 4>mi\ 48 - 3peMeHHa5i AnarpaMMa onepauHH cwrbiBaHns b no/iynpoBoaHMKO- 
bom 3anoMMHaiomeM ycrpoMCTBe corjiacHo ABaAuaTb TpeTbdMy BapwaHTy 

BbinO/IHeHMS, 

Ha <J>hi\ 49 - BpeMeHHaa A^arpaMMa onepauMM crapaHHsi w 3ariMCH b 
noiiynpoBOAHHKOBOM 3anoMMHajomeM ycrpoMCTBe corjiacHo ABaAuaTb TpeTbeMv 
BapMaHTy BbinojiHeHHs, 

Ha cj)Hi\ 50 - cxeMa pacnojioxeHHs 3JieMeHTOB naM5iTH bo Bcex TO^ixax 
nepece^eHMa caoBapHbix ihhh h HHc^opMaijHOHHbix ibmh b ycrpoMCTBe co CBepHVTOH 
CTpyKTypoH HH(f)opMauHOHHbix ihhh, Bbino^HeHHOM corviacHo ABaAuaTb qeTBepTOMy 
BapwaHTy, 

Ha c£>Hr. 51 - ^epTex ? Ha kotopom noKa3aHbi cxeMbi BBOAa/BbiBOAa ? a TaK^e 

CXeMbI KOHTpOJI5! B VCTpOHCTBe, BbinOJIHCHHOM COrJiaCHO ABa^UaTb ITflTOMY BapiiaHTy, 

Ha cf>Hr\ 52 - 6/iOK-cxeMa no;iynpoBOAHHKOBoro 3anoMHHaK>mero ycrponcTBa 
corjiacHo ABaAuaTb mecTOMy BapwaHTy BbinojiHemis h 

Ha (£>hi\ 53 - ojiOK-cxeMa nojiynpoBOAHHKOBoro 3anoMMHaiomero ycrpoficTBa 
corjiacHo ABaAuaTb ceAbMOMy BapnaHTy BbinojiHeHH^. 

nPEHnOMTHTEJIbHME BAPMAHTbl BbinOJIHEHMH H3QBPETEHH5I 

IlepBbiH BapHaHT 

Hn^ce npMBeAeHO noApo6Hoe oiracaHHe Komcperabix BapwaHTOB BbinojmeHHs 
noJiynpoBOAHHKOBoro 3anoMHHaiomero SJieMeHTa, nojiynpoBOAHMKOBoro 
3anoMMHaiomero ycrpoHCTBa h cnoco6a ynpaBJieHHH mmh co ccwjikoh Ha 
npHJiaraeMbie ^epTOKH. Rjix npocTOTbi b onncaHHH paccMOTpeHa TO/ibKo ^acrb 
nojiynpoBOAHMKOBoro 3anoMMHaioiuero ycrpoHCTBa, xoth Ha npaxraKe oho coziepacHT 
h Apyrae cooTBeTCTByiomHe coeAHHeHwsi h nepH<£epHHHbie cxeMbi. 

Ha 4)nr. 1 (a) h 1 (6) H3o6paxeHa crpyKTypa nojiynpoBOAHMKOBoro 
3anoMMHaiomero 3JieMeHTa, BbinojmeHHoro coraacHO nepBOMy BapwaHTy. Ha 4)hi\ 
1(a) 3tot 3JieMeHT H3o6pa2ceH b H30MeTpMH, a Ha 4>Hr. 1(6) noKa3aHO ero 
nonepe^Hoe ce^eHHe. Hctok 76 m ctok 77 npeAcraBjisnoT co6oii cootbctctbchho 
o6jiacra T BbinojiHeHHbie H3 noJiHKpHCTajuiHqecKoro kpcmhmsi n-rana c bmcokoh 
KOHi^eHTpai^Heii npHMeceii. MeatAy o6jiacTSMM HCTOKa 76 m CTOKa 77 BbinojmeHa 
H30JiHpyiouza5i njieHKa 82 H3 Si0 2 - Ha 6okoboh noBepxHOCTH 3tom H30JiHpyiomeH 
njieHKM 82 M3 nojiMxpHCTajmnqecKoro KpeMHHs p-rana BbinojmeH KaHaji 78 
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TOJimHHOH 20 hm ii uiHpMHOM 150 hm. 06/iacTb 79 3axBaTa 3/ieKTpwMecKoro 3apsma 
BbinoyiHeHa H3 nojiiiKpncTajuiH^ecKoro xpeMHH* m H30JiMpoBaHa tohkom 
H30Jinpy}ouieii ujizhkoPl 87. KaHaji 78 h o6jiaerb 79 3axBaTa 3/ieKTpHqecKoro 3ap*na 

CBH33HbI C 3JieKTp030M 80 3aTBOpa qepe3 M30JlMpyK)myK) lUieHKy 81 M3 Si0 2 . 

PaccTo^HHe mokav a^ieKTpoAOM 80 3aTBopa m o6iiacTbK) 79 3axBaTa 3JieKTpwqecKoro 
3apa^a paBHO 30 hm. 

HO CpaBHeHHK) C paCCMOTpeHHbIM HM)Ke yCTpOHCTBOM, BbinOJIHeHHTblM cor/iacHO 

TpeTbeMy BapnaHTy, b kotopom KaHaji h o6;iacTb 3axBaTa 3JieKTpHqecKoro 3apsma 
BbinojiHeHbi OAHOBpeMeHHo, b nepBOM BapnaHTe H3o6peTeHH5i KaHaji 78 h o6jiacrb 79 
3axBaTa 3JieicTpHqecKoro 3apa^a 4>opMHpyioTcs[ OT^ejibHO, q-ro no3BOJi5ieT co3AaTb 
6cuibme BapHaHTOB h co3AaeT 6ojibmne bo3mo)khocth npn hx H3roTOBjieHi™. Oco6oe 
npeHMymecTBo t3koh cxeMbi coctoht b tom, q-ro OHa no3BOJisieT npoH3BOJibHO 
3a^aBaTb BbicoTy h mwpHHy o6jiaera noTeHimajibHoro 6apbepa, BbiGnpas 
cooTBCTCTByioruHM o6pa30M MaTepnaji m TOJimjmy cjios H30JiHpyiomeii iLqemcM 87 
Me^Ay o6iiacTbK) 79 3axBaTa 3JieKTpHqecKoro 3apsiAa h KaHajioM 78. B 3tom 
BapnaHTe M3o6peTeHMH o6iiacTb noTCHipiajibHoro 6apbepa pacnojio^eHa hh>kc ? qeM 

MCTOK H CTOK ? HO OHa M02CCT TaK^e 6bITb BbHIOJIHCHa H C npOTHBOnOJIO^iCHOH 

CTopoHbi. KpoMe Toro, b 3tom BapnaHTe H3o6peTeHH5i, xaic h b nocjie^yiomnx, b 
xaqecTBe HocHTejiew 3ap^a Hcnojib3yioTC5i sjieicrpOHbi, OAHaico b xaqecTBe 
HOCHTejieii sapa^a MoryT Taicxe Hcnojib30BaTbC5i nojio>KHTe/ibHO 3ap5meHHbie abipkh. 

B nojiynpoBO^HHKOBOM 3JieMeHTe naMara no 3TOMy BapwaHTy H3o6pCTCHH5i 
mctok 76 h ctok 77 BcpTHKajibHO nepeicpbiBaioT npyr Apyra, qTO yMeHbmaeT 
Heo6xoAHMyio ruiomaAb nosepxHocra. Pa3Mep rmomaAH noBepxHocra b t3kom 
3JieMeHTe yMeHbrnen h 3a cqeT BCpTHKajibHoro pacnojioaceHHsr KaHajibHon o6jiacra 
78. npH T3KOM BbinojiHeHMM sjieivieHTa CMKocTb naMara MO^ceT 6biTb yBejinqeHa np« 
nocjieAOsaTejibHOM pacnojio^fceHHH sjicmchtob naMs™. Bo Bcex nocjieAyiomnx 
BapHamax npeAnojiaraeTCH, qTO 3anoMHHaK>mHe 3JieMeHTbi pa3MemaiOTC5i hmchho 
TaKHM o6pa30M. 

Pa6oTa 3anoMHHaiomnx 3JieMeHTOB, BbinojiHeHHbix cor/iacHo 3TOMy sapnaHTy, 
npowcxoAHT cjie,qyiomHM o6pa30M. YloTcnixaeui HanpsaceHHH Ha 3JieKTpoAe 80 
3aTBopa M3MeHHeTCM npn onepauwsx crapaHHs h 3anHcii. MeacAy mctokom 76 h 
ctokom 77 co3AaeTca HeKOTopoe HanpaaceHHe h, KorAa HanpaaceHHe noAaeTcs Ha 
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3aTBop, SJieKTpoHbi npoxoflflT qepe3 tohkmm caoh nojiMKpMCTaji/iH^ecKoro xpeMHMa 
KaHana 78, m HaqmiaeTCs npoTexaHHe sjieKTpwqecKoro TOKa. ripw 6ojibmoM 
Hanpa^eHHH Ha 3aTBope pa3HOCTb noTeHunajios Meacfly o6jiacrbio 79 3axsaTa 
3JiexTpHMecKoro 3apsAa h KaHajibHon o6.nacTbio 78 craHOBMTcsi 6ojibmoH, h H3-3a 
TyHHejibHoro 3(£>4)eKTa mjih TenjioBoro B036y>KAeHH5i ajieKrpoHbi nepecexajoT 
noTeHmiajibHbiM 6apbep H30/iHpyK)meii hjichkm 87 h nonaAaiOT b o6jiacrb 79 3axBaTa 
3JiexTpHqecKoro 3apsiAa. B pe3yjibTaTe noporoBoe HanpsiaceHHe B03pacraeT, a 
BejiH^MHa 3JieKTpHqecKoro TOKa npH tom xe caMOM Hanpsi^ceHHH Ha 3aTBope 
yMeHbiuaeTCs. C^HTbiBaHMe HH(f>opMauHH ocymecrB;i5ieTC5i M3MepeHHeM BejinqHHbi 
3Toro 3/ieKTpHqecKoro Toxa. OrapaHHe HH(£>opMaijHH ocymeorBJiseTCs npHjio^ceHneM 
k 3aTsopy Apyroro no HanpaB/iCHHio HanpsxeHMH. 

Hn>Ke co ccbuixaMH Ha cfmr. 16(a) h 16(6) paccMOTpeH npoijecc H3roTOBjieHHsi 
ycrpoHCTBa, BbinojmeHHoro no 3TOMy BapnaHTy. Floc/ie okhcjichhsi noBepxHocra 
noA^ioxKH 86 p—rrnia m 4)OpMnpOBaHH5i cjioz 84 H3 Si0 2 Ha Hee HaHocsrr 
nocjieAOBaTejibHO cjioh Si0 2 , cjioh nojiHKpHcrajuiHqecKoro KpeMHua n-rana h cjioh 
Si0 2 . 3aTeM HaHOCHTesi cnoik 3amHTHoro cj)OTope3HCTa h BbinojiHseTCs 
OAHOBpeMeHHoe TpaBJieHne Bcex qerapex cjioeB c o6pa30BaHHeM o6jiacra 76 HCTOKa, 
oSjiacTH 77 CTOKa h noxa3aHHbix Ha 4>hi\ 16(a) c/ioeB 82, 83 H3 Si0 2 . FlpH 
OAHOBpeMeHHOM (b naxeTe) cf)opMHpoBaHHH Bcex cjioeB b MHorocjioimoH crpyKType 
3JieMeHTa HMKaxoro yBejiMqemifl ero pa3MepoB b npouecce jiHTorpacJ>HqecKOH 
o6pa6oTKH He npowcxoAHT. 3aTeM, nocjie cjDopMHposaHHs cjiox aMopcJmoro Si 
tojhuhhoh 20 hm b nponecce TepMH^ecKOH o6pa6oTKH ocymecTBJiseTCH 
KpHcrajmM3ami5i. Ilocjie 3amnTbi 4)OTope3HCTOM H3 KpHcrajuniqecKbro KpeMHH^ 
BbinojiHMK)T TpaBJieHHe, c^opMHpys KaHa^ 78 ((pur. 16(6)), npeACTaBJisiomHii co6oh 
jiMHeHHyio o6jiacTb, KOTopas coeAHHseT ctok 77 h hctok 76. Bo BpeMsi TpaBJieHns 
Ha^Mqwe noicpbirasi cnoeM 83 H3 Si0 2 o6jiacra 77 CToxa npeAOTBpamaeT ^pe3MepHoe 
yAajieHHe MaTepwajia b o6jiacra 77 CToxa. riocne oca)KAeHH5i TOHKoro cjiosi 87 Si0 2 

HaHOCHT nOJIKKpHCTaJUIH^eCKHH KpeMHHH Ha o6iiaCTb 79 3aXBaTa 3JieKTpOHOB H 

ocymecTBJi5HOT TpasjieHHe. 3areM nocjie (J)opMHpoB3HH5i cjioh 81 H3 Si0 2 HaHOcsiT 
cjioh nojiHKpHCTajijiHqecKoro KpeMHHH n-rana h nocjie 3amHTbi cf>OTope3HCTOM h 
TpaBJieHMH 4>opMHpyioT 3JieKTpoA 80 3aTBopa. 
Btopoh BapnaHT 



Ha cj}Hr. 15(a) m 15(6) noica3aHa CTpyKTypa 3anoMMHaiomero ajieMeHTa, 
BbinojiHeHHoro coiviacHO BTopoMy BapwaHTy. Hctok 1 m ctok 2 npeACTaB/isnoT coSofi 
o6jiacTM nojiMKpiiCTaiiiiMqecKoro xpeMHHsi n-™na c BbicoKow KOHueHTpauHew 
npMMeceM. MeacAy hctokom 1 m ctokom 2 BbinoJiHeHa Hscx/inpyioiuas ruieHKa 7 M3 
Si0 2 . Ha CTopoHe H30^MpyiomeM iuichkh 7 M3 Si0 2 BbinojiHeH KaHaji 3 ihhpmhoh 20 
hm m tojiiuhhoh 10 hm M3 HcnerwpoBaHHoro nO^MKpMCTaJIJIMMeCKOrO KpeMHHH. 
06jiacTb 4 3axBaTa ajieKTpwqecKoro 3apsma coctoht H3 6ojibmoro xojiM^ecTBa 

nOJIHKpHCTaJUIHqeCKHX KpeMHHCBblX ^aCTHU co cpe^HMM pa3MepoM 6 HM H 

H30JiHpoBaHa H30JiHpyK)n^eM il/ichkoh. KaHaji 3 m o6jiacTb 4 3axBaTa a^eKTpiiqecKoro 
3apsma coe^HHeHbi c 3JieKTpoflOM 3aTBopa 4 ^epe3 H30JiHpyjomyio njieHxy 6 H3 Si0 2 . 
PaccTO^HHe Meacjiy 3,/ieKTpoAOM 3aTBopa h o6jiacTbio 4 3axBaTa SJiexTpH^ecxoro 
3apsiAa paBHo 30 hm. Becb 3JieMeHT pacnojio^eH Ha H30JiHpyiomeM rnieHxe 8 H3 Si0 2 
MecTO pacnojio^ceHHH 3JieMeHTa Ha H30JrapyK>meH ruieHxe BbinojiHeHo aHajiora^HbiM 
o6pa30M h b Apyrax paccMOTpeHHbix Hwace BapHaHTax H3o6peTeHH5i (econ He 
yKa3aHo MHoe). KaHaji 3 h o6;iacTb 4 3axBaTa sjieKrpmecKoro 3apM^a b 3tom 
BapHaHTe Bbino;iHeHbi OTAejibHo, OAHaxo H3BecreH h moxct 6biTb ncnojib30BaH h 
cnoco6 OAHOBpeMeHHoro (J)opMnpoBaHH5i KaHajia 3 h o6jiacTH 3axsaTa 
ajieKTpwqecKoro 3ap5ma. OT^e^bHoe 4>opMHpoBaHHe xaHajia w o6jiacra 3axBaTa 
npeAycMOTpeHO h bo Bcex nocjieAyiomnx BapwaHTax M3o6peTeHH5i. Cjioh 18 H3 Si0 2 , 
mnpnHa KOToporo paBHa umpHHe CTOKa 2 h Hcroica 1, pacno/io^eH Bbime CTOKa 2 h 
npeAOTBpamaeT ^pe3MepHoe yAajieHHe MaTepwajia H3 o6jiacra ctok a 2 aHajiornqHO 
cjiok) H3 Si0 2 b nepBOM BapnaHTe M3o6peTeHH5i. 

Hn^ce paccMorpeHbi OTAe;n>Hbie acneKTbi, CBE3aHHbie c pa6oTOH ycTpoficTBa, 
Bbino^HeHHoro no 3TOMy BapwaHTy H3o6peTeHH5i, h OTjiH^aiomnecsi ot oco6eHHoereH 
pa6oTbi 3anoMHHaK)mHx 3/ieM chtob 7 BbinojraeHHbix no nepBOMy BapHamy. B 3tom 
BapHaHTe H3o6peTeHM53 nocjie 3axsaTa HocnTejien 3apsAa H3-3a y3oera KaHajia 3 
pacnpeflejieHHas eMKOCTb Me>KAy 3JieKTpoAOM 5 3aTBopa h KaHajiOM 3 craHOBHTC* 
He6ojibinoH, h no3TOMy H3 o6jiacra 4 3axsaTa moxho c^HTbisaTb He6ojibuiHe 
HaKonjieHHbie b Hei* sjiexTpw^ecKHe 3apsAbi. B 3tom BapnaHTe H3o6peTeHHH npH 
H3MeHeHnn noporoBoro HanpaaceHHs npH6jiH3HTejibHo Ha oamh BOJibT mo^kho c^HTaTb 
TpH coxpaHeHHbix (hjih HaKomieHHbix) 3JiexTpH^ecKHx 3apsAa. YBejiH^HBas uiHpuHy 
KaHajia h Hcnojib3ya 6ojibmee kojiumcctbo KpeMHwesbix KpHCTa^iJiM^ecKHx Macraij b 
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o6;iacTM 3axBaTa a/ieicrpHqecKoro 3ap^a, mhoio coxpaHeHHbix 3JiexTpHqecKHx 
3apsmoB moxho yBCJiMMMTb m nojiyTOTb b pe3yjibTaTe Heo6xoziMMoe M3MeHeHHe 
noporoBoro HanpsrsceHMs. YBejiH^ieHHe uiHpHHbi xaHajia no3BOJisieT yBejiH^HTb 
npoTeKaiOLUHM Mepe3 Hero ajieKTpH^ecKHM tok m cymecTBeHHo ynpocraTb npouecc 
jiHTorpacfwH. Pa3Mep o6;iacTM 3axBaTa a^eKTpM^ecKoro 3apsma orpaHHqeH 10 hm, a 
nojiHas nepucj^epHnHasi eMxocrb He npeBbiinaeT 3aF. npw xoMHaTHow TeMnepaType, 
Aa^Ke npHHHMas bo BHHMaHwe TeiuiOBbie a^exTbi, Bcer^a mo>kho onpeAejiHTb 
ycTOHMHBoe qwcjio HocwTejieii, yAep^HBaeMbix b 06-nacTH 3axBaTa 3JiexTpHqecxoro 
3apsma. rioaTOMy b t3khx ycrpowcTBax He aojixhw nponcxoAHTb hm kh^kcxuhsj b 
o6^acTb 3axBaTa H30biTO*moro MHCjia HocHTejien 3ap^Aa, hm sxcrpaxijHs H3 Hee 
coxpaHeHHbix (HaxonneHHbix) HOCHTejieii 3apsiAa. CrapaHne HHcjDopMaupm 
ocymecrsjiseTCfl H3MeHeHneM HanpaBJieHHs HanpsmeHH* Ha 3aTBope. 
TpeTOH BapnaHT 

Ha cfmr. 2(a) m 2(6) noxa3aH TperaH BapnaHT npeA-naraeMoro b H3o6peTeHHH 
ycTpoHCTBa. 3to ycrpoiicTBO OT/iirqaeTca ot ycTpoidCTBa no BTopoMy BapnaHTy 
TOJibKo TeM, ^o xaHaji h oSjiacTb 3axBaTa 11 sjiexTpH^ecxoro 3apsiAa HHTerpHpoBaHbi 
b oahh 3JieMeHT h wo xaHaji 11 BbinojiHeH Ha o6enx CTopoHax Hcroxa 9 h croxa 10. 
B xaqecTBe MaTepnajia ann xaHajia n 06/iacTH 11 3axBaTa 3JiexTpHqecxoro 3apsAa 
Hcno^b3yK)T HejierapoBaHHbiM noJiHKpMCTajuiH^ecKHii xpeMHHH b bhac tohkoto cjioh 

CO CpeAHeH TO^mHHOM IipH6jIH3HTejIbHO 3 HM. 3tO yCTpOHCTBO, B KOTOpOM 

3HaqHTe^bHbie xojie6aHH5i noTeHipiajia npowcxoA^T b tohkom c/ioe M3 
nojiHKpHCTajuiH^ecKoro xpeMHHs co cpeAHefi tojiiiuihoh MeHee 5 hm h b kotopom 
xaHaji h o6;iacTb 3axBaTa 3JiexTpH*iecxoro 3ap^Aa c})opMHpyK)TC5i b tohkoh mieHxe 
(11), HMeeT o^eHb He6ojibEUHe pa3Mepbi m, 6yAy^H H3roTOBJieHo npocTbiM cnoco6oM, 
Haw6ojiee npHroAHO rjisl pa6oTbi npn KOMHaraoM TeMnepaType. Pa3Mep 
KpMCTaji^M^ecKHx qacTHi; b 3tom ycTpoficTBe paBeH npM6jiH3HTejibHO 3 hm; ^to 
no3BOJi5ieT Bbmep)KaTb pa3Mep b nonepe^HOM HanpaBJieHHM b npeAejiax 
npw6jiH3HTejibHO 10 hm npn TaKOM ace pa3Mepe cooTBeTCTByiomnx o6jiaereH 3axBaTa 
3JieKTpH^ecKoro 3ap^Aa. 

OT^H^HTeJIbHa^ 0C06eHH0CTb ASHHOH CTpyKTypbl COCTOHT B TOM, ^TO, (|)OpMHpy5I 

xaHaji h o6jiacTb 11 3axsaTa ajiexTpuqecxoro 3apnAa Ha o6enx CTOpOHax Hcroxa 9 h 
CToxa 10, npw onpeAejieHHoii innpHHe 3;iexTpoAa 12 3aTBopa mwpHHy xaHajia mo^cho 
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npaKTwqecKH yABOirrb, noBbicwB TeM caMbiM npoTexaiomnH qepe3 Hero tok. 06biMHo 
ysejiMqeHMe iunpuHbi xaHajibHOH o6jiacrH m yBejinqeHne Be;iHqHHbi 3JiexTpMqecxoro 
Toxa Tpe6yeT yBejmqeHMsi njiomaAH noBepxHoera, OAHaxo npM Taxoii crpyxType 
npeA-iaraeMoro ycrpoHCTBa Hnxaxoro yBejiHqeHHs pa3MepoB He Tpe6yeTcs. B 
erpyxTypax c o6bennHeHHbiMH xaHajiOM h o6jiacTbio 3axBaTa 3;iexTpHqecxoro 3ap*Aa 
B03HHKaiOT npo6.neMbi, nocxojibxy npw npocTOM yBejiMqeHHH mnpHHbi xaHajia M3-3a 
3axBaTa HocHTejiefi bo3mojkhhh AHana30H H3MeHeHMH noporosoro HanpsnxeHHs 
CHM^caeTc^. B npe^araeMOM ycrponcTBe ara npo6jieMa, oAHaKo, He B03HHxaeT, t.x. 
HMeiomnecsi b hcm b 6ojibiuoM xojin^ecTBe xaHajibi H30/mpoBaHbi Apyr ot Apyra. 
^eTsepTbifi BapHaHT 

^eTBepraH BapnaHT npeA-iaraeMoro b H3o6peTeHHH ycrpoiiCTBa noxa3aH Ha c£>hi\ 
3(a) h 3(6). 

3to ycTpoHCTBO OTjiH^aeTca ot ycTpoiicTBa no TpeTbeMy BapnaHTy HajinqneM 

AByX CTOKOB H TpeXCJIOHHOH CTpyXTypOH, COCTOameii H3 CTOKa (1) 13, HCTOKa 14 H 

eroxa (2) 15. B 3tom sapnaHTe ycrpoHCTBa eMKOCTb naMsra mo^cho yABOHTb no 
cpaBHeHHK) c nepBbiM sapnaHTOM, He yBejinqKBaa njiomaAH noBepxHoera. IIomhmo 

COBMeCTHOrO HCnOJIb30BaHM5I HCTOKa 14, 3TO yCTpOHCTBO OTJIH^aeTCS TeM, ^TO 

xpaHeHne AaHHbix b hcm ocymecrBJi5ieTC5i hctokom 14 h ctoxom 1 (13) h xaHajiOM h 
o6jracTbio 16 3axBaTa 3JiexTpnqecxoro 3apHAa, coeAHHeHHOH c yxa3aHHbiM ctoxom h 
hctokom. KpoMe toto, xpaHeHHe AaHHbix b HeM ocymecTBJisieTCs Tax^ce hctoxom 14, 
ctoxom (2) 15 h xaHajiOM h o6^iacTbio 88 3axBaTa 3JiexTpnqecxoro 3apsAa, 
coeAHHeHHOH c yKa3aHHbiM ctoxom h hctokom. JUsa xaHajia h ABe o6jiacTH 16, 88 
3axBaTa 3JiexTpHqecxoro 3ap^Aa (J)opMHpyiOTC5i oAHospeMeHHo (oca^cAeHneM). H3-3a 
pa3Horo no/io^ceHH^ OTHOCHTejibHo HCTOxa h CTOxa ohh bmiiojihsiot pa3JinqHbie 

(})yHXUHH. IlpH 3TOM, XOT53 OHH COBMeCTHO HCnOJIb3yiOT OAHH 3JieXTpOA 17 3aTBOpa, 

tojimco OAHa CTopoHa ajieMeHTa cnoco6Ha npn H3MeHeHHH HanpsmeHHs Ha CTOxe (1) 
13 vuin CTOxe (2) 15 Bbino.7iH5iTb onepaijHH 3anncH h crapaHH^. KpoMe Toro, 
nocxojibxy hctox 14, a Tax^ce ctox 1 (13) h ctox (2) 15 MoryT 6bm> BbinoJiHeHbi see 
BMecTe OAHospeMeHHo h Tax^ce OAHOBpeMeHHo MoryT 6biTb BbinoJiHeHbi h xaHaji h 
o6jiacra 16, 88 3axBaTa sjiexTpH^ecxoro 3apsAa, Taxoe ycrponcTBO oSjiaAaeT 
onpeAejieHHbiM npeHMymeerBOM, 3axjnoqaK)mHMC5! b He6ojibmoM qncjie onepauHH, 
Heo6xoAHMbix juin ero H3roTOBJieHH5i. B 3tom BapHaHTe H3o6peTeHH5i xaHaji h 
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o6jiacn> saxBaTa ajieicrpHHecKoro sapsma o6i>eAHHeHw jxpyr c ApyroM, -xots hx momo 
BbinoyiHMTb h OTAe.ni>Ho npyr ot Apyra. 

riflThlH BaDHaHT 

FIsTbiH BapwaHT npeAJiaraeMoro b H3o6peTeHHH ycTpoHCTsa noKa3aH Ha $hi\ 
4(a), 4(6) m 4(b). 

3to ycTpowcTBO OTJiM^aeTCH ot ycrponcTB no BapnaHTaM c nepBoro no 

^eTBepTblM TeM, ^TO HCTOK H CTOK B HCM BbinOJIHeHbl B BH^e MHOrOCJIOMHOM 

CTpyKTypbi, a Tax^e TeM, mto sjiexTpoA 3aTBopa Tax>Ke Bbino/iHeH b BHAe 
mhotocjiohhoh crpyKTypbi. Ha BHeimaeii CTopoHe MHoroc/ioiiHoro 3/ieKTpoAa (1) J 9 
3aTBopa m ajieKTpoAa (2) 20 3aTBopa BbinojiHeHbi hctok 21 h ctok 22, KOTopbie 
M30JiHpoB3Hbi HsojinpyiomeH njieHKOH 26 H3 Si0 2 . HeiierapoBaHHbiH TOHxon^eHO^- 

HblH nO/IHKpHCTaJIJIHieCKHH KpeMHHH 23 TOJIIIJHHOH npH6^1H3HTejIbHO 3 HM COeAHHSieT 

mctok 21 h ctok 22 Ha 6okobom nosepxHocra H30JiHpyK)n;eH njieHKH H3 Si0 2 . 
OyHKUHH KaHajia h o6iiacra 3axBaTa 3JieKTpn^ecKoro 3apsma BbinojuiseT tohkhh 
cjioh njieHKH 23. Ilo;iHKpHCTajiJiHqecKHH KpeMHHH b BHAe tohkoh njieHKH 23 
coAepxnT o^eHb tohkhc Kpyrabie KpHCTajunroecKHe toctkccij, KOTopwe onpeaensipT 
BbicoKoe noporoBoe HanpimeHne ajieMeHTa. 

npn noAa^e HanpsixeHHs Ha 3aTBop m/ibKo y^acroK tohkoh njieHKH b o6jiacra 
3JieKTpoAa saTBopa Moxer nponycKaTb sjieKTpH^ecKHH tok h, xora TOHKas roieHKa 
24 Ha CTopoHe 3JieKTpoAa 1 (19) 3aTBopa h Tonxan ruieHKa 25 Ha CTopoHe ajieKTpoAa 
2 (20) 3aTBopa H30JiHpoBaHbi b npouecce TpaBJieHHs , 3th iuichkh cjDopMHpyjoT b 
ycTpoiicTBe cooTBeTCTByjomne KaHajibi h oSjiac™ 3axBaTa 3JieKTpH^ecKoro 3ap*Aa. 3a 
cxieT 3Toro o6ecneqHBaeTca xpaHeHne b 3JieMeHTe no KpaHHeii Mepe AByx 6htob 

HH(J)OpMaiJHH B 3JieMeHTe. 3jieKTpOAbI 3aTBOpOB B 3TOM yCTpOHCTBe BbinOJIHCHbl B 

BHAe AByx cjioen, xoth cf>a kth m ecx h kojih^cctbo cnoeB mo>kct 6biTb h 6ojibmHM. B 
3tom BapnaHTe CTpyKTypbi hctokh h ctokh Bbino;meHbi b BHAe cjioes TaK ace, KaK h b 
TpeTbeM BapnaHTe, npn 3tom cneAyeT, OAHaKO, OTMeraTb, ^to Hcno.nb30BaHHe 
CTpyKTypbi, y kotopoh KOJiH^ecTBo cnoes 6ojibme ^eTbipex, 3aTpyAHHTejibHo, 
nocKOJibKy npn cobmccthom HcnoJib30BaHHH ctokob ycTpoHCTBO o6h*3ho pa6oTaeT 
njioxo. CTpyKTypa b 3tom BapnaHTe H3o6peTeHH5i HMeeT onpeAe;ieHHoe 
npeHMymecTBo, 3aK.nioMajoineecsi b bo3mo>khocth yBejiH*ieHHfl cmkocth naM^ra 
nponopunoHajibHo wcjiy Ao6aBJieHHbix cjioes 3JiexTpoAOB 3aTsopoB. 
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IJUeCTOH BaPHHHT 

UlecTOM BapwaHT BbmoJiHeHMs npeAJiaraeMoro b M3o6peTenMH ycrrpoMCTBa 
noxa3aH Ha (})hi\ 5(a) m 5(6). 

Bbino^HeHHbrfi no STOMy BapnaHTy H3o6peTeHM5* 3anoMHHaioiuHM 3;ieMeHT 
npeAHa3Ha^teH j\nsi xpaHemis no KpamieH Mepe AByx 6htob HH<J>opMaiiHH. CTpyxTypa 
a^eMeHTa b 3tom BapwaHTe no cymecrBy aHa^ora^Ha crpyxType 3JieMeHTa no 
TpeTbeMy BapaaHTy M3o6peTeHHH, 3a hckjuo^chmcm m/ibico toid, ^to oHa coctoht H3 
AByx qacTeii, OAHaxo m 3roTOB/ieHa OHa HecKOJibKo hhhm cnoco6oM. 

ripouecc H3roTOBjiem3H 3Toro 3JieMeHTa naMsi™ paccMOTpeH hjdkc nocne 
OKHCJieHHH noBepxHoc™ noA^io^CKH p-rana Ha Hee nooieAOBaTejibHO HaHocsnr c/ioh 
nojiHKpMCTajuiH^qecKoro xpeMHHs n-nana, cjiok Si0 2 , cjioh nojiHKpwcTajLTO^ecKoro 
xpeMHHH n-rana, nocjie ^ero BbinojiHsooT 3amHTy 4>OTope3HCTOM h c£>opM*ipy}OT 
hctok 27, ctok 28 ii H30JmpyiomHH hx cjioh 32 H3 Si0 2 . 3aTeM HaHocsT ocaacaeHneM 

TOHKHH CJIOH H3 Si 3 N 4 TOJ^HHOH 15 HM H CJIOH 32 H3 Si0 2 . FlOCJie HaHeC6HH5J 

cJ)OTope3MCTa Ha o6pa3yiomyio OTBepcTH^ MacKy, KOTopas BK/iio^aeT CTyneH^aTbin 
y^acTOK 6oxoBoro xpaa CTOxa 27 (4>m\ 5(a)), BbinojiHsnoT TpaBJieHHe cjios Si0 2 h 
CJioa Si 3 N 4 . ripw stom o6Ha^caeTCs 6oKOBasi noBepxHOCTb cjioh (30) H3 Si 3 N 4 . 3aTeM 
Ha 3tot cjioh Si 3 N 4 (30) h3hocht cjioh H3 aMopc|)Horo Si tojiuuihom 3 hm. Ilo 
cpaBHeHHio c HaHeceHHeM HH^Hero cjios H3 Si0 2 npouecc HaHeceHHs HH^Hero c/ios 
H3 Si 3 N 4 , Ha^HHaa ot MOMeHTa no^a^H ra3a h KOH^an Ha^ajiOM npouecca 
4>aKTH^ecKoro ci^cnjiCHHs KpeMHusi c noBepxHOCTbio noAJioacKH, 3aHHMaeT 6ojibmee 
BpeM^, h no3TOMy b /jaHHOM cay^ae Ha noBepxHOCTb cnos Si0 2 aMopcjDHbiM Si (a -Si) 
Boo6me He ocaacflaeTcs. no3TOMy tohkm cjioh H3 a-Si c ihhphhoh npH6jiH3HTejibHo 
15 hm mo)kho HaHecra Ha noBepxHOCTb cjios 30 H3 Si 3 N 4 b BM^e cjios, coeAH- 
HHiomero hctok 27 h ctok 28. 3aTeM npn TepMH^ecKOH o6pa6oTKe a -Si nponcxoAHT 
KpHCTajijiH3auH5[, h KaHaji h o6jiacTb 3axBaTa 3JieKTpH*iecKoro 3apsiAa HHTerpupyioTcsi 

B OAHH 3JICMCHT. lloCJie OCa^AeHMS (cf>OpMHpOBaHH5l) CJIOS 33 H3 Si0 2 HaHOCST 
nOJIHKpHCTaJIJIH^eCKHH KpeMHHCBblH CJIOH n~THna H, BbinOJIHSISI TpaBJICHHe c 
MCnOJIb30BaHHeM MaCKH H3 (f)OTOpe3HCTa, 4>opMHpyioT 3JiexTpoA (1) 29 3aTBopa H 
3jiexTpoA (2) 34 3aTBopa (4>hf. 5(6)). 

B 3tom BapnaHTe H3o6peTeHH5i xpaHeHHe HH(J)opMauHH MoaceT 6biTb BbinojiHeHo 
c Hcnojib30BaHHeM-Ka}Kfloro H3 ^Byx 3JiexTpoAOB 29, 34 3aTBopoB, ^to no3BOJi^eT 
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coxpaHsiTb mhhhmvm una 6wTa. Mcno/ib3ys MHoro3HaMHoe xpaHeHne, b TaxoM 
3/ieMeHTe mo>kho xpaHMTb h Sojibinee mmoio 6htob HHC^opMaiuiM. Or/iM^MTejibHOM 
oco6eHHOCTbK) Taxoro ycTpoiiCTBa siBJiseTcs ero xopomaa ynpaBjiaeMOCTb m 

B03MO)KHOCTb (J)OpMMpOBaHH5! OHCHb MeilKMX IDHH. IlOMMMO TOFO, MTO T3XOM 3/ieMCHT 

o6j\anaeT MeHbmefi b cpaBHeHHH c o6bmHbiMH nojiynpoBOAHHKOBbiMn 3,/ieMeHTaMM 
HeoAHopoAHOCTbio. b HCM mo>kho o6ecneqHTb 6ojibiuoe H3MeHeHwe noporoBoro 
HanpsraeHwa npn MajioM xojiH^ecTBe 3axBa^eHHbix 3JiexTpoHOB. B noxa3aHHOM 
ycTpoiiCTBe OTBepcTwe BbinojiHeHo Ha cryneH^aTOM y^acrxe oahom M3 ctopoh 
6oxoBoro xpas cToxa 29, OAHaxo Taxne OTBepcras mo^cho Bbino;iHHTb h Ha o6ewx 
CTopoHax, o6ecneqwB ynpaBJieHHe AByMs xaHajiaMH h o6nacTsiMVL 3axBaTa 
ajiexTpH^ecKoro 3ap^Aa oahhmh h tcmh 3,/iexTpoAaMH. Taxasi crpyxTypa 
no3BOJiHeT C03AaTb 3JieMeHT n a math c 6ojibinHM 3./iexTpHMecxHM tokom. KpoMe Toro ? 
b 3tom BapnaHTe mctok 27 h ctok 28 BbinojmeHbi b bmac AByx pacnojio^ceHHbix ofliffl 
Ha ApyroM cjioeB, npw 3tom, OAHaxo, bo3mo)kho, xax b qeTBepTOM BapnaHTe, 
BbinojiHeHHe ycrponcTBa c TpexcjioiiHOH crpyxTypoii H3 c/ioeB CToxa 1, Mcxoxa h 
CToxa 2 h 6ojiee bhcoxoh njiOTHOCTbio xpaHemis HHcfjopMauHH. 
CeabMOH Bap^aHT 

Hn^ce paccMOTpeH ceAbMoii BapnaHT BbinoJiHeHns npeA-naraeMoro b 
H3o6peTeHHH ycTpoiiCTBa, KOTopbiii noxa3aH Ha cJdht. 6. 

3to ycTpoHCTBO OT^M^aeTcsi ot ycTpoHCTBa no 6-My BapnaHTy AByMsi 
oco6eHHocraMH: OAHa H3 kotopmx coctoht b tom, mto xaHaji h o6jiacxb 3axBaTa 
3JieKTpM^ecKoro 3apnAa Bbino/meHbi OTAejibHo, a BTopan coctoht b tom, mto o6a 
xaHajia ynpaBJisnoTca oahhm h tcm >xe 3jiexTpoAOM 35 3aTBopa. ripenMymecTBO 
OTAe^bHoro cJ)opMHpOBaHHM xaHana h o6;iacra 3axBaTa 3JieKTpH^ecKoro 3ap*Aa 
noApo6HO paccMOTpeHbi b onncaHHH nepBoro BapnaHTa H3o6peTeHHH. OTjiH^HTe/ibHOH 
oco6eHHOCTbK> 3Toro BapnaHTa H3o6peTeHH5i HBjisieTcs 6ojiee npocTOH cnoco6 
H3roTOBJieHH5i 3jiexTpoAa 35 3aTBopa c HcnoJib30BaHHeM CTpyxTypbi, b xoTopow 
3JiexTpoA 35 3aTBopa ynpaBjisieT o6ohmh xaHajiaMH h BbinojmeH b oahom h tom ^ce 
OTBepcTHH. OrjiHqjie Taxoro cnoco6a H3roTOBJieHH5i no cpaBHeHHK) mecTbiM 
BapnaHTOM 3aionoMaeTC5i b tom, hto tohkhh cjioh Si0 2 HaHocsrr cpa3y ace noc/ie 
4)opMHpoBaHH5i xaHajia, a 4>opMnpoBaHHe o6^ac™ 3axsaTa 3JiexTpHMecxoro 3apsAa 
BbinojiHHK)T, Hcnojib3y53 xpeMHueBbie xpHCTajuiH^ecxHe qacTHUbi. 
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BocbMOH BapnaHT 

Hw^ce paccMOTpeH BOCbMoii BapnaHT BbinojiHeHH^ npe^araeMoro b 
H3o6peTeHMM y cTpoHCTBa ♦ KOTopoe noKa3aHo Ha $hi\ 7(a) w 7(6). 

B 3tom BapnaHTe H3o6peTeHHs npouecc H3roTOBJieHHM m B3awMHoe 
pacnojio^ceHHe xanajia h o6jiacTH 3axBaTa 3JieKTpH^ecKoro 3ap^a OTJiH^aiOTcs! ot 
ceAbMoro BapwaHTa. Hwxe paccMOTpeHbi ocHOBHbie otjih^hm npouecca H3roTOB/ieHHs 
3Toro ycTpoflcTBa ot npouecca H3roTOBjieHHsrycTpoHCTBa no mecTOMy BapwaHTy 
H3o6peTeHH*. nocie $opMHpoBaHnsi ncTOKa 36 h CTOKa 37 Ha hhx HaHocHTca tohkhh 
cjioh 34 H3 Si 3 N 4 TOJimHHOH 15 hm. 3aTeM HaHocHTCM cjiom 40 M3 Si0 2 tojiiumhom 5 
hm h, b OTjiHMne ot mecToro BapwaHTa, HaHOCHTC* cjioh 39 H3 Si 3 N 4 tojiiuhhoh 10 
hm. 3aTeM Ha cjioh 41 Si0 2 HaHocaT 3anjHTy H3 (f>OTope3Hcra j\n$i $opMHpoBaHHs 
MacKH OTBepcra^, pacno.no)KeHHoro Ha CTyneH^aTOM y^acTxe b KOHue o6;iacTH croxa 
37, h nocjie TpaBJicHHs BbinojmsnoT onepaijHH, aHajiora^Hbie mecTOMy BapwaHTy 
H3o6peTeHH5. TojimHHa HaHeceHHoro cjioh a-Si b 3tom BapnaHTe paBHa 5 hm. B 
npouecce HaHeceHHs a-Si Ha CTopoHy Kanaka b o6jiacra, KOTopaa coeAHHseT ctok 37 

H HCTOK 36 Ha 60KOBOH nOBepXHOCTH CJIO* 38 H3 Si 3 N 4 , 4>OpMHpyiOT CO CTOpOHbl 

Apyroro cjioh 39 H3 Si 3 N 4 o6iiacTb 3axBaTa 3JieKTpH^ecicoro 3ap^a. Taxas 
CTpyKTypa OTJiH^aeTC^ B03M0^cH0CTbio xopomero kohtpojis paccrosHHs mokav 
xaHajioM h o6iracTbio 3axBaTa 3JieKTpirqecKoro 3apsiAa. 
HeBHTbiH BapnaHT 

Hirae paccMOTpeH AeB^Tbifi BapnaHT npeA-JiaraeMoro b H3o6peTeHHH ycTpofiCTBa , 
KOTopoe noxa3aHO Ha 4>hi\ 8(a) m 8(6). 

B 3tom BapnaHTe H3o6peTeHHsi ncnojib3yiOTC5i qeTbipe ajieMeHTa nawara no 
nepBOMy BapwaHTy H3o6peTeHH5i, KOTopbie o6pa3yiOT MaTpnuy 3JieMeHTOB naMsra, 
npn^eM y AByx H3 3thx sjicmchtob coeAHHeHbi Apyr c ApyroM mctokh h ctokh, a y 
AByx Apyrax - 3JiexTpoAbi 3aTsopoB. Ilpn ynpaBjieHHM croji6uaMH h erpoxaMH 
Hcnoiib3yiOTca Asa CToxa 42, 43 j\ji5i HH(J>opMaijHOHHbix hihh h Asa 3aTBopa 46, 47 
AJis cnoBapHbix iuhh. B t3kom ycrpoftcTBe kojih^cctbo 3jicmchtob , cobmcctho 
Hcnojib3yK>mnx hctokh h ctokh, Mo^ceT 6biTb yBejiw^eHO hjih ocraBjieHo npeacHHM, a 

KOJIH^eCTBO 3JieMeHT0B, ynpaBJI^eMblX HH(|)OpMaiXHOHHbIMH UIHHaMH, MO^eT 6bITb 

yBejiH^eHO. KpoMe toto, b tskom ycTponcTse ^hcjio 3JieMeHTOB, cobmcctho 
Hcnojib3yiomHx 3JieKTpoAbi saTBopos, MoaceT 6biTb jih6o yBejiM^eHO, jih6o oeraBjieHO 
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npeacHHM, a xojiHqecTBO sjicmchtob, ynpaBJiaeMbix cjiOBapHbiMH uiHHaMH 
yBcriHqeHO. YBeJinqeHHe qwcna sjicmchtob AaeT TaKHe )Ke pe3y/ibTaTbi m 
npwMeHMTejibHo k spyraM BapnaHTaM H3o6peTeHMM. J\n$i CHH>KeHH5i conpoTMBJieHHH 

MH(J)OpMaUHOHHOM IHHHbl MO>KHO HCITOJIb30BaTb CnOCo6 HaHeceHHSJ IIITaMnOBKOH Ha 

o6paTHyK> CTopoHy nopo)KKH cooTBeTCTByion^ero MeTanjia (HanpnMep, A], W, TiN, 
WSi 2 , MoSi, TiSi n t.r.). Taxoii cnoco6 o6paTHOH miaMnoBKH Bno^He wo^ceT 
Mcnojib30BaTbca npn H3roTOBjieHHH npe/yiaraeMbix b M3o6peTeHHH ycTpOHCTB. Taxon 
tkc MeTOA MoxeT Hcnojib30BaTbC5j h rjisi yMeHbmeHHs conpoTHBJieHHe oioBapHbix 

IUHH K3K B 3TOM, Tax H B APy™X BapHaHTaX H3o6peTeHH5I. 

HecaTbiH BapnaHT 

Hw^ce paccMorpeH AecsiraH BapnaHT npeAJiaraeMoro b H3o6peTeHnn ycTpoHCTBa, 
KOTopoe noKa3aHO Ha 4w*r. 9(a) h 9(6). 

B 3tom BapnaHTe H3o6peTeHH5i qerape 3JieMeHTa naMs™ no qeTBepTOMy 
BapHaHTy H3o6peTeHH5i cocraBJisiOT MaTpni^y 3anoMHHaioinHx 3JieM6HTOB, b xoTopoii 
ABa TaKHx 3JieMeHTa BMecTe o6pa3yiOT hctox, ctok 1 n ctok 2, a ABa Apyrax - 
3JieKTpoAbi 3aTBopoB. J\j\si o6pa30BaHHH ctokob h 3aTBopa, a Tax^ce RJISL 

4)OpMMpOBaHHM HHC^OpMaUHOHHblX IHHH H CJIOBapHblX IUHH MO)KHO HCnOJIb30BaTb 

nojiHxpHCTajiJiHqecKHH kpcmhhh. B 3tom BapnaHTe H3o6peTemi5i, ynpaBJieHne 
ocymecTBjiaeTca qeTbipbMa HH(J)opMaijHOHHbiMH mHHaMH (1-4) 48-51, a Tax^ce 
cjiOBapHOH fflHHOH (l) 54 h cjiOBapHOH inHHOH (2) 55, qTo o6ecneqHBaeT xpaHeHHe 
BOCbMH hjih 6ojibmero xojiHqecrBa 6htob HHc^opMai^HH. HH^opMauHOHHbie iHHHbi c 
1-oh no 4-yio OTMeqeHbi Ha qepTe^ax no3Hi;H5iMH c 48 no 51, h Taxne ace 
o6o3HaqeHHH Hcno;ib3yiOTC5J b nocjieAyioinnx BapHanrax H3o6peTeHna. B 3tom 
BapnaHTe H3o6peTeHH3 caMbin hh^chhh cnoii TpexcjioimoH CTpyxTypbi H3 
nojiHxpHCTajuinqecxoro xpeMHHs n-rana coAep^HT HH(J)opMai^HOHHbie innHbi (1) 48 
h 3 (50). OieayiomHH cjioh o6pa3yeT uniHbi hctoxob (1) 52 h (2) 53, a caMbiw 
BepxHHii cjioh o6pa3yeT HHc£>opMaijHOHHyio mHHy (2) 49 h (4) 51. 

Ha qepTexe noxa3aHbi Tax^ce x o HTa x th w e 3JieMeHTbi ycTpoficTBa corjiacHO 
paccMaTpHBaeMOMy BapwaHTy BbinojraeHHs. HH^ce onncaH npoijecc (£>opMHpoBaHH5i 

3THX XOHTaXTOB. CHaqaJia A^S 4>OpMHpOBaHHfl HH(})OpMaiJHOHHbIX HIHH (1) 48 H 

HH(f)opMauHOHHbix ihhh (3) 50 Ha nofljioacxy HaHocsiT cjioii nojiHxpHcrajuiHqecxoro 
xpeMHHM n-rana h cnoii H3 Si0 2 , a 3ateM j\ji<& 4)opMHpoBaHH5i ldhh (1) 52 HCToxa h 
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lumh (2) 53 HeroKa HaHocaT cjioh noiiHKpMCTajijiMMecKoro KpeMHH5i n-TMna. 3aTeM b 

nOJIHKpMCTaJIilHMeCKOM KpeMHHCBOM CJlOe n-TMna, CjDOpMMpyiOmeN! IJJMHbl MCTOXOB (1) 

52 m (2) 53, Bwpe3aiOT nepBoe OTBeperne 56. 3aTeM nocjie cjDopMMpoBaHMsi 
noJiMKpMCTajuiH^ecKoro KpeMHHeBoro oioh n-TMna j\nsi MHC^opMauMOHHbix ujmh (2) 
49 m (4) 51 b HeM Bbipe3aioT BTopoe OTBepcTMe 57. 3aTeM nocjie HaHeceHns cnos M3 

Si0 2 M Cf)OpMMpOBaHM5I HHCjDOpMaiJHOHHblX LUMH M IUMH MCTOKa BbinOJJHSIJOT o6pa6oTKy 

y^acTKOB (HanpHMep, 58, 59, 60), coeAHHsnomnx xoHTax™ b xa^AOM xoHTaxraoM 
ceqeHHH. B TaxoM 3JieMeHTe HH^opMauHOHHaa inMHa 2 b o6jiacrH 60 o6pa30BaHa 
caMbiM BepxHHM cjioeM nojiMxpHCTajuiM^ecxoro xpeMHHa, a b o6jiacTH 59, Ha 
xoTopoii nojiMxpMCTaiijiH^ecxHH xpeMHMH cpe3aeTC5i, BepXHHM cnoeM ^B^aeTC^ 

nOJlHXpMCTajIJIM^eCXHH CJIOM XpeMHHS UJHHbl HCTOXa. KpOMe TOTO, H3"3a OTCyTCTBHS 

b o6/iacra 58 noJiMxpHcrajuiMqecxoro xpeMHMH HH(J>opMaijHOHHOH mHHbi 2 m 
no^HxpMCTajuiH^ecxoro xpeMHMH muHbi MCToxa BepxHHH cjiom npeAcraBJisieT co6om 

nOJIMXpMCTajIJIMqeCXMM XpeMHHM HH(f)OpMaUMOHHOM HIMHbl 1. B 3TOM B3pMaHTC RJ1SI 
$OpMMpOBaHH5I XOHTaXTHOTO OXHa B Xa^C^OM CJIOe He Tpe6yeTC5I BbinOJIHHTb 

OTAejibHbie onepauMH. Taxon npouecc cjx>pMHpoBaHH5i xoht3xtob mo^cho Tax^xe 

HCnOJIb30BaTb M JXJIX APyrMX MHOTOCJIOHHblX CTpyXTyp (H3 HeCXOJIbXHX CJIOeB) M, B 
^aCTHOCTH, RJISI BbinOJIHeHH5I 3.7ieXTpOflOB 3aTBOpOB B nHTOM BapMaHTe H3o6peTeHHH. 

B 3tom m b Apyrax BapnaHTax mo^cho, xax o^eBHAHO, Mcno;ib30BaTb m Apyrne 

CnOCo6bI (J^OpMMpOBaHHH XOHTaXTOB. 
OAMHHaflUaTblM BapnaHT 

Hn^ce paccMOTpeH OAKHHaAH,aTbiH BapnaHT H3o6peTeHH5i, xotopmh 
npoHjijnocTpMpoBaH Ha 4>mi\ 10(a)-12(6) m 17. 

B 3tom BapnaHTe BoceMb 3JieMeHTOB naMsiTH, BbinojiHeHHbix no ^eTBepTOMy 
BapnaHTy H3o6peTeHM^, coeAHHeHbi b MaTpnuy 4x2. Hctox, ctox 1 h ctox 2 
Bbino/meHbi o6mnMH rjisl Bcex MeTbipex 3JieMeHTOB, a 3JiexTpoAM 3aTBopos 
BbincumeHbi o6e^mmm rjisi AByx 3JieMeHTOB. 3aTBopbi m ctoxm BbinojmeHbi M3 
nojiMxpncTajijiH^iecxoro xpeMHnsi m Tax >xe, xax b AecsrroM BapnaHTe, Mcno^b3yK)TC3 

B Xa^eCTBe HHCfropMaLJHOHHblX IlIMH H CJIOBapHblX UIHH. Hh)KHHM CJIOM B TpeXCJIOMHOM 
CTpyXType, COCTOSHIjeH H3 HH(})OpMaUHOHHOH UlHHbl 1, IHHHbl HCTOXa M IHHHbl 2 CTOXa, 

xoTopbie noABepraiOTC^ coBMecrHOMy TpasjieHHio, o6pa30BaH nojiHxpHCTajuiM^ecxHM 
xpeMHMeM. B 3tom BapnaHTe Taxace HMeeTcsi TpaH3HcropHbiM 3jieMeHT rjix Bbi6opxM 
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MHCjDOpMaiJHOHHOH OIHHbl. 5lMCMKa npe#CTaBJ15ieT C060M MaCTb 61 CXCMbl, KOTOpa* 

BbiAejieHa nyHxrapoM. YnpaBJieHne b 3tom BapnaHTe o6ecneqMBaeTCH qeTbipbMa 

MH(J)OpMaUHOHHbIMU HIHHaMH 62, HeTblpbMSI TpaH3HCTOpHbIMH KJHO^aMH 63 M 
C/lOBapHOM IUHHOM 64 H n03BO/I5ieT XpaHMTb B TaKOH MaTpHUe HH(J)OpMailHIO o6teMOM 

16 6mt hjih 6ojibine. Pa3Mep njioma/m KOHTaKTOB m nepwcjDepHHHbix 3JieMeHT0B 
MHTerpajibHOH cxeMbi b 3tom BapHairre flOjmeH 6biTb MeHbine H3-3a Mei^buiero 
pa3Mepa shcmkh. B MacraocTH, npn <J>opMHpoBaHHH Hcroxa, croxa h 3aTBopa b 3tom 
BapnaHTe b BHfle mhotocjiohhoh CTpyxTypbi hco6xoahmo y^HTbiBaTb, *ito 
Hcnojib30BaHHe 6ojibmHX no pa3MepaM KOHTaKTOB h nepHcf>epHHHbix cxeM He 
no3BOJiHT C03AaTb Taxyio MHorocjioimyio CTpyKTypy. 

Hw^ce paccMorpeHa crpyxTypa npefljiaraeMoro ycTpoflcTBa b npouecce ero 
H3roTOBJieHH^. BHa^ajie Ha kpcmhhcboh nofljioxxe BbinojraeHbi TpaH3HCTopbi 
Bbi6opKH ((£)Hr. 10(a)). TIo3hhh5imh 66, 67 m 68 o6o3Ha^eHbi /jH(}}c})y3HOHHbie c^oh. 
O^HOBpeMeHHO (£>opMHpyK)TC5i Apyrne nepnc^epHHHbie 3JieMeHTbi cxeMbi, H3 kotopmx 
Ha qepTe^ce noKa3aHbi TOJibxo TpaH3HCTopbi, KOTopbie Bbi6HpaioT HHC^opMauHOHHBie 

IHHHbl. TIOCJIC Cf)OpMHpOBaHH5I 3JieXTp0fla 63 3aTBOpa flJIS TpaH3HCTOpOB Bbl6opKH H 
S^eHKH naMSTH HaHOCHT 3aiIJHTHbIH OKCHAHblH cjioh 69, Ha KOTOpOM 4)OpMHpyK)T 

s^eiixy naMSTH. fljisi 45opMHpoBaHH5 swzviKYL Hcnojib3yeTC5i tot )Ke cnoco6, ^TO H B 
MeTBepTOM BapwaHTe H3o6peTeHH5i, h ^ajiee paccMaTpHBaiOTca TOJibxo otjih^hsi. J\o 
HaHeceHH5i HH>KHero cjioh nojiHKpHcrajuiHMecKoro xpeMHH5i n-rana, KOTopbiH 
o6pa3yeT MHcfDopMaiiHOHHbie mHHbi 1, BbinoJiHseTcs 3amwTa (£>OTope3HCTOM okhchoto 
cjioh h ero TpaBJieHHe b o6jiacra 70 AH(|x})y3HOHHoro cjioh 66, Ha xotopoh 

4>OpMHpyK)TCM TpaH3HCT0pbI Bbl6opKH ((J)Hr. 10(6)). 

ZJajibHewinHH npoijecc H3roTOBjieHHH 3Toro ycrpoiiCTBa noxa3aH Ha cfmr. 11(a) h 
11(6). rioc/ie (J)opMHpoBaHHH Ha no,zyio:»cxe HH^KHero cjioh nojinxpHCTajiJiH^ecKoro 
KpeMHHH n-rana, o6pa3yiomero HHcJ)opMau,HOHHbie uiHHbi 1, HaHocnT 3amHTHbiH cjioh 
(£>OTope3HCTa, xotopmh noABepraiOT TpaBJieHHio m HaHOCHT cjioh nojinxpHCTajijiHiqec- 
Koro KpeMHH5? n-rana jxjin (JjopMnpoBaHHH ihhh 71 h croxa, xax noKa3aHo Ha (£>Hr. 
11(a). rioc/re HaHeceHH^ noJiHKpHcranjiH*iecxoro xpeMHHeBoro cjioh n-rana rjix 

(J)OpMHpOBaHH5J IHHH HCTOXa HaHOCHT CJIOH H3 Si0 2 H CJIOH nOJIHKpHCTaJIJlH^eCKOrO 
KpeMHH5I n-THna flJIH (J>OpMHpOBaHHH HH(J)OpMaUHOHHOH IHHHbl (2) 49, 3aTeM 

ocymecTBJiMioT TpaBJieHHe noJiHxpncTajuiHMecxoro xpeMHHeBoro cjioh, 
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4>opMMpyiomero HHcfropMauHOHHbie mHHbi (2) 49 b o6jiacr5ix OTBepcrHH 72, KOTopbie 
noxa3aHbi Ha ^epTe^e, o6ecne^HBaM coBMecTHoe TpasjieHHe HHcf>opMamiOHHbix ixihh 

M IUMH MCTOKa. IlpH COBMeCTHOM TpaBJieHMH I11MH HCTOXa H HHC^OpMailHOHHblX UJMH Ha 
BHeiDHeH CTOpOHe 06iiaCTM, OTMeMCHHOH n03HUMCH 71, nOJIHKpHCTaJIJIHqeCKOrO 

KpeMHHs Ha MH^opMauHOHHoii uiHHe (1) 52 He ocraeTCSL nojiMxpHcrajuiH^ecxnif 
KpcMHHM Taxace ysajisieTcsi Ha HHc^opMaijHOHHOH iHHHe (2) 49 Ha y^acrxe, 
o6o3HaMeHHOM Ha qepTe^ce no3HijHeE[ 72. 

riocne OAHOBpeMeHHoro (J)opMifpoBaHH5i Hcroxa n HH(J)opMauHOHHbix ihhh 
onHcaHHbiM Bbime cnoco6oM HHcJ>opMam*oHHa5i niHHa (1) oxa3biBaeTcsi 
HenocpeACTBeHHO coeAHHeHHOH c AH(J>4)y3HOHHbiM cjioeM 66 TpaH3HCTopa Bbi6opxn 

6e3 BCSIXMX MeTaJLHH^eCKHX Me^XCOeAHHCHHH, WO HCKJIIO^aeT Heo6xOAHMOCTb B 
Cne^aJIbHOM 4>OpMHpOBaHHH Me^XCOeAHHeHHH H KOHTaKTOB H II03BOJI5ieT AOCTaTO^IHO 

npocTO H3roTOBHTb He6ojibmyio no pa3MepaM CTpyKTypy. OTAejibHbie mnHbi ncroxa 

B33HMHO COeAHHeHbl nOJIHKpHCTa/UIH^eCKHM KpeMHHeM, XOTOpblH y^aJieH M3 o6jiacra 

(65) HH(£)opMaijHOHHOH mHHbi 2. llo3TOMy Ha 3tom y^acrxe M02CH0 He 
npeAycMaTpHBaTb MexdoeflHHeHHH, co3AaB TeM caMbiM erpyxTypy c He6ojibmoH 
njiomaAbio noBepxHocra. 

AaJibHefimHe craAHH npouecca H3roTOBjieHH5i noxa3aHbi Ha $hi\ 12(a) h 12(6). 

rioCJie (J)OpMHpOBaHH5I OKHCJieHHOTO CJIOH nOJIHKpHCTaJIJIH^reCKOrO XpeMHMH H 
BbinOJIHeHHH CJIOBapHblX HIHH BbinOJIHMIOT BblpaBHHBaHHe nOBepXHOCTH M 

o6pa30BaHne na Heft oxncjieHHoro c/ios. Ha 3tom cjioe nocne (f>opMHpOBaHH5i 
OTBepcTHH noA KOHTaKTbi BbmojiHeHo MeTajuiHMecKoe Me>xcoeAHHeHHe 75, xax 
noxa3aHO Ha c^nr. 12(a). llpn 3tom HH^>opMau,HOHHa5i inHHa (2) 73 m 
AH(J)cJ)y3HOHHbiH cjioh 68 rjxsl TpaH3HCTopa Bbi6opKH coeAHH55K)TCH Apyr c ApyroM. 

Ha $hi\ 17 noxasaHO nonepe^moe ce^eHHe miocxocTbio A-B no $nr. 12(a). 
JXjisi npocTOTbi Ha $nr. 12(a) h 12(6) MeTajura^ecxoe Me»:coeAMHeHHe TpaH3HCTOpa 
63 bw6opkh 3aTBopa h c/ioBapHOH inMHbi 64 He noxa3aHo. B AH4>4>y3HOHHOM cjioe 67 

flJI5t Tp3H3HCTOpa Bbl6opKH BbinOJIHeHO KOHTaKTHOe OTBepCTHe H OAHOBpeMeHHO 

BbinoJiHeHo BTopoe MeTajuin^ecxoe Me^ccoeAHHeHne 75, xoTopoe noxa3aHO Ha 
*iepTe>Ke. B pe3yjibTaTe npn npnjio^ceHHH HanpsraceHmi x AByM 3^exTpoAaM 3aTsopa 

TpaH3HCTOpOB Bbl6opXH MeTajIJIM^eCXHe HH(J>OpMai^MOHHbie IBHHbl 62 3JiexTpn^ecKH 
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COeAHHSHOTCS Jln6o C HHC})OpMaUHOHHOH HIHHOH (l), J1h6o C HH^OpMaiJHOHHOH UJMHOM 
(2). 

Run npocTora CTpyKTypa 3Toro BapnaHTa H3o6peTeHM5i noxaaaHa Ha MepTe^ce b 
yMCHbiueHHOM MacniTa6e, nocxojibKy b peajibHOM 3anoMHHaioineM ycTpoMCTBe 
HMeeTC^ HaMHoro 6ojibme HH(j}opMaijHOHHbix m cnosapHbix iuhh. 06bi^Ho b 
ycTpoiiCTBe HMeeTesi okojio 1000 MH^opMauHOHHbix ihhh h ihhh hctokob, a 

CHOBapHblX D3MH - OKOJIO 16, H BCe HH(J)OpMai^HOHHbie lHHHbl C Tp3H3HCTOpaMH 

Bbi6opKH BbinojiH5iK)TC5i TaK )Ke, Kax h b 3tom BapHanre H3o6peTeHMH. J\j\sl yAo6cTBa 
Taxoe ycTpoMCTBo Ha3BaHO 6;iokom. Bojibmoe kojih^cctbo 6jiokob co cnoBapHbiMn 
muHaMH, KOTopbie pacnojio^ceHbi BepraKajibHO b ^epeAyiomeMCSi nop^AKe, o6pa3yiOT 
3anoMHHaK)mee ycrpoHCTBo. PacnojioaceHHbie b HeacojibKO c;ioeB HH(£opMamiOHin>ie 
mHHbi (1, 2) MoryT ynpaBJiaTbca ot oahoh HH(J>opMauHOHHOH ihmhw, pacnoiio^eHHOH 
Ha BHeniHeii cTopoHe 6;iOKa, c HcnoJib30BaHweM TpaH3HCTopoB bh6opkh. HMeiomHeca 
b 6jiOKe b 6ojibinoM kojihhcctbc MeTajuiHMecicHe HH<£opMaijHOHHbie niHHbi MoryT 
6biTb coeflHHeHbi fl pyr c ApyroM. B 3tom cjiy^ae hhcjio MeTajL/in^ecKHx 
HH(J)opMauHOHHbix ihhh 6yAeT paBHO wcny HHcf)opMaijHOHHbix ihhh o^Horo 6jioxa. 
XapaKTepHaa oco6eHHQCTb crpyKTypbi y CTp oh ctb a b 3tom Bapnanre H3o6peTeHHs, 
KOTopoe pa3AejieHo Ha OTflejibHbie 6jiokh, 3aKJiio^aeTca b tom, mto HHcjDopMauHOHHbie 

IHHHbl H3 nOJIHKpHCTaJI^H^eCKOrO KpeMHH5I MOiyT 6bITb BbinOJIHeHbl KOpOTKHMM H 

6y^yT HMeTb He6ojibiuoe conporaB/reHHe. 
HBeHazmaTbiH sapnaHT 

CTpyKTypa ycrponcTBa, BbinojmeHHoro no ABeHaAuaTOMy sapwaHTy, noxa3aHa 
Ha $hi\ 13(a) h 13(6). 

3tot BapwaHT H3o6peTeHH5i OTJiH^aeTca ot nsrroro BapnaHTa TOJibKo tcm, *ito b 
xaMecTBe ihhh 74 HCTOxa bmccto no-nHKpHcrajuiHHecKoro xpeMHua Hcno./ib3yiOT 
AH(J)(J)y3HOHHbiH cjioh noAJioacKH. lIJHHa HCTOKa, HcnoJib3yioma5i nOBepXHOCTb 
noAiio^KH, nerKo pa3BeTBji5ieTCH rjix Ka^Aofl shchkh. 3tot BapnaHT H3o6peTeHH5i 

OTJIHMaeTCS HH3KHM COnpOTHBJieHHCM IHHHbl 74 HCTOKa H3~3a OTCyTCTBHH OAHOTO 

cjioa nojiHKpHCTajura^ecKoro KpeMHHs, wo ynpomaeT Becb npouecc H3roTOBJieHH5*. 
CjieAyeT OTMeraTb, hto TaKaa CTpyKTypa c ihhhoh HCTOKa, BbinojiHeHHoii b bhac 
AHcJ>$>y3HOHHoro cjioh noAJioaocH, MoaceT 6biTb Hcnojib30saHa Aa^Ke b 3JieMeHTe no 
nepsoMy Bapnanry BbinojiHeHHa H3o6peTeHHs. 
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TpMHajiuaTbiH BapnaHT 

OrpyKTypa ycTpowcTBa no TpHHaAUaTOMy BapMaHTy noKa3aHa Ha (Jdmt. 14. 

B 3tom BapwaHTe BbinojiHeHMa H3o6peTeHH5i CTpyKTypa coctomt m3 AByx 
nepeKpbiBajomMx Apyr /jpyra cnoeB h MaTpnu H3 3;ieMeHTOB naMsira, BbinojiHeHHbix 
no nepBOMy BapMaHTy. Ha <f>Hr. 14 noKa3aHO nonepe^Hoe ce^eHwe HHcj^opMauHOHHOH 
iHHHbi. 3jieMeHT naMMTH h npeA^iaraeMoe b H3o6peTeHHH 3anoMHHaiomee ycrpoHCTBo 
BbinojiHeHbi Ha H30JiHpyiomeH mieHKe TaxnM o6pa30M, ^to no3BOA5iioT peajiH30BaTb 
MHorocjiOHHVK) CTpyKTypy hjih crpyKTypy c H30JinpoBaHHbiMH APyr ot Apyra c/iosmh, 

OTJIMMHyK) OT 3JICMCHTOB naMSTH, CC{)OpMHpOBaHHbIX Ha nOBepXHOCTH nOAilO^CKH. 

flpyroe OTjiH^He 3toh CTpyKTypbi coctomt b tom, ^to OHa no3BOA5ieT AoerarHyTb 
BbicoKOH CTeneHM HHTerpauHH. KpoMe Toro, npw Hcnojib30BaHHH Taxoii 
MHorocjiowHOH CTpyKTypbi xaHajibi sjieMeHTa naMSTH h npe^naraeMoro b 
H3o6peTeHHH 3anoMHHaioruero ycrpoHCTBa BbinojmsnoTcsi BepraKa^bHbiMH, m npn 

3T0M B OTJIH^He OT RflOCKOH CTpyKTypbi BepXHHe H HH^CHHe CJIOH T3KOH 

MHorocjiOHHoii crpyKTypbi MeHbiue noABepsKeHbi B03AeHCTBHK) He6;iaronpH^THbix 
3(jx£)eKTOB, co3AaBaeMbix 3JieKTpOAaMH 3aTBopoB s^eeK. 
HeTbiPHazmaTbiH BapnaHT 

CTpyKTypa ycTpoHCTBa no ^eTbipnaAuaTOMy BapnaHTy noKa3aHa Ha (j)Hr. 18(a)- 
AO 24. 

Ha (J>ht. 18(a) h 18(6) noxa3aH o6mHH bma ^acra MaTpnijbi 5meeK naivr^ra, 
cocro5imeii H3 3anoMHHaiomHx ycTpoHCTB, BbinojiHeHHbix no 3TOMy BapHaHTy. Ha 
<t>nr. 18(a) noKa3aHa CTpyKTypa nooie (J)opMHpoBaHH5i KaHajia, a Ha cJdht. 18(6) 
noxa3aHa CTpyKTypa nocjie cfjopMMpoBaHHsi cjiosapHbix iuhh. HH^opMaijHOHHasi mHHa 
(1) Ah uiHHa (A3) HCTOKa h HHt^opMauHOHHaa inHHa A2 (2) BbinojmeHbi H3 
nojiHKpHCTajuiH*iecKoro kpcmhhm n-rana c bhcokom KomxeHTpaijHeH npHMeceii m 
pa3AejieHbi H30JiMpyK)mHMH njieHKaMH A4, A5 H3 Si0 2 . npoBOAsnmie KaHajibi A6, A7 
tojiuxhhoh 2,5 hm h inHpHHoii 50 hm BbinojiHeHbi b HenerapoBaHHOM nOJIHKpHCTaJI- 
jiH^ecKOM KpeMHHH, npnjieraiomeM k 3tmm M3o;rapyiomHM roieHKaM A4, A5 H3 Si0 2 - 
C/iOBapHas uiHHa A9 BbinojiHena m Ha BepxHeii h Ha hh^khch noBepxHOcra cjio-a 

nOJIHKpHCTaJIJIHMeCKOrO KpeMHHH H H30JIHpOBaHa OT 3aTBOpa nJieHKOM A8 TOJimHHOH 

25 hm. Ha qepTeace noxa3aHa CTpyKTypa cjiox c AByMSi HH^opMaunoHHbiMH inHHaMH 
h ocHOBHa^ CTpyKTypa MaTpnubi c AByMa cjiosapHbiMH niHHaMH, xotsi peajibHO 
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aqenxa naMsrrw MO>xeT MMeTb m naMHoro 6ojibiuee kojihmhctbo HHcf>opMauHOHHbix 
iumh m anoBapHbix himh. ^eiixa naMsra coctoht m3 AByx cnoeB, BepxHero h 
HM^Hero, b xaxAOM M3 KOTopbix hmcctc^ MeTbipe tomkh nepeceqeHHs nraH, M 
cnoco6Ha xpaHHTb no xpanHew Mepe BoceMb 6mt HH(J>opMauHH Aaace 6t3 
Mcnojib30BaHH5i MHoro3HaMHoro cnoco6a xpaHeHHsi AaHHbix. 

B BHfle cBepxy 3Ta CTpyKTypa noxa3aHa Ha 4>hi\ 19. HHC^opMaijHOHHasi rmraa 
(1) Al, iiiMHa A3 HcroKa h HHcfjopMaixnoHHas iiiHHa (2) A3 Bbino;iHeHbi b BHAe 
MHorocjioHHofi BepraxajibHow crpyxTypu (A10), vto no3BO^HeT orpaHHTOTb rmomajxh 
noBepxHOCTH ycTpoiiCTBa . Bca crpyxTypa All 3aHHMaeT unomaAb, paBHVK) 4F2. B 
3tom CTpyKType conep^cHTCM Ase H^eikH, h no3TOMy njioma^b noBepxHOcra oahoh 
HMeflxH paBHa 2F2. 

Pa6oTa 3Toro 3JieMeHTa naMsrra noscHseTCsi Ha (J)Hr. 20. Kojie6aHRa (noA^eM h 
naAeHHe) noTeHUHajia b npeAejiax ^pe3BbmaHHo TOHxoro oios H3 nojiHxpHcranjiH- 
^ecKoro xpeMHHH TaxoBbi, mto b npe^ejiax 3Toro TOHxoro oioh C03flaiOTC5i 
HenpepbiBHas o6jiacTb A12 HH3xoro ncrreHUHajia rjix npoxoacAeHHs 3JiexTpH^ecxoro 
Toxa h H30JiHpoBaKHa5i o6jiacTb HH3xoro noTeHUHa/ia, xcvropasi o6pa3yeT o6jiacrb A13 
3axBaTa 3JiexTpn*iecxoro 3apaAa. Pa3Mepbi xpHCTajuiH^ecxHx ^acrati, 3Toro cjiosi 
orpaHH^eHbi tojuuhhoh cjiosi, paBHofi npn 6jiH3HTejibHo 2,5 hm, a hx ropH30HTajibHaH 
npoT^^eHHocTb He npeBbimaeT 10 hm. Pa3Mep cooTBeTCTByiomHx HocHTejiefi 3apsAa b 
o6jiacTH A13 3axBaTa 3JiexTpH^ecxoro 3apsiAa H3MepseTca tskhmh ace BejiH^HHaMH. 
Taxas CTpyxTypa Hai*6o;iee npuroAHa ajis co3AaHH* 3jieMeHTa He6o;ibnioro pa3Mepa, 
cnoco6Horo pa6oTaTb npw xoMHaraofi TeMnepaType h npocToro b H3roTOBJieHHH. 
OieflyeT noA^epxHVTb, ^to o6jiacTb 3axBaTa 3JiexTpn*iecxoro 3apaAa m xaHaji rjix 
npoxoacAeHHH 3JiexTpH^ecxoro Toxa MoryT 6biTb, xax cmeBHAHO, c$opMHpoBaHbi h 
OTAejibHO Apyr ot Apyra. 

B paccMaTpHBaeMOM BapwaHTe, ecjiH pa3Mepbi ^acrau b o6jiacTH 3axBaTa 
3JiexTpH^ecxoro 3ap*Aa He npeBbiruaiOT MaxcHMajibHo 10 hm, scJx^exT 
3JiexTpocTaTHqecxoro OTTajixuBaHHsi 3ap*AOB mokct 6biTb na/iy^eH Aaxe npn 
xoMHaTHOH TeMnepaType. OnepauHH 3amiCH h crapaHHsi ocymecTBJiniOTcsr 
H3MeHeHHeM 3JiexTpn^ecxoro ncvreHUHajia Ha cjiOBapHow uiHHe A9. Me^Ay 
HHc^opMauHOHHOH eqhhoh (l) Al h ihhhoh A3 HCTOxa co3AaeTC5i onpeAejieHHoe 
Hanp^aceHHe, h npw npH/roxeHHw HanpH^ceHH^ x oiOBapHOH uiHHe b tohxoh 
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no/iHKpMCTajuiHMecKOM KpeMHweBOH ruieHxe xaHajia A6 nosiBJiaiOTcs a^iexTpoKbi h 
HaMHHaeTca Te^eHHe 3J]exrpHMecKoro TOKa. Upvi 6oJibineM Hanp<a)KeHHH Ha 3aTBope 
pa3H0CTb noTeHuna-iOB mokay xaHanoM A12 npoTexaHHs 3,/iexTpHqecxoro TOKa m 
o6^acTbio A13 3axsaTa 3JiexTpHMecxoro 3ap^a cranoBHTCsi 60/ibmoH, m ajiexTpoHbi 
nepecexaiOT o6jiacTb BbicoKoro noTeHnna^bHoro 6apbepa 3a c^eT TyHHejibHoro 
34xf>exTa hjih TenjiOBoro B036y)KAeHiM m nonaAaiOT b o6^acTb A13 3axBaTa 
3JieKTpHMecKoro 3aps?Aa. B pe3y/ibTaTe npowcxoflHT cAsnr noporoBoro HanpsoKeHira b 
CTopoHy 6ojibmero 3Haqemi5i, a sejiH^mHa 3JiexTpH*iecxoro Toxa ct3hobhtch 
He6o^binoii Aa>xe npM tom ace caMOM HanpsDxeHHeM Ha 3aTBope. OiHTbiBaHHe 
HH(J)opMauHH ocymecTBJi^eTCH nyTeM H3MepeHHH bcjimmkhm 3Toro sjiexTpH^ecxoro 
TOKa. CrapaHwe ocymecTBjiseTCs hsmchchmcm 3Haxa HanpsxeHHs Ha 3aTBope. 

Hn^xe paccMOTpeHa crpyxTypa iuiocxoro nojiynpoBOAHMKOBoro 3anoMHHaiomero 

3JieMeHTa, KOTOpblH 51BJI5ieTC5I ochobhbim 6jiokom nOJiynpOBOAHHXOBOrO 

3anoMHHaiomero ycTpOMcraa 6ojibmoii cmkocth, coAep^camHM MaTpnicbi 
nojiynpoBOAHHKOBOM naMsra 6oiibmoH cmkocth, cocro5imHe M3 OTAejibHbix a^eex 
naMsiTH. 

CxeMa njiocxoro nojiynposoAHHxoBoro 3anoMHHaiomero 3/ieMeHTa noKa3aHa Ha 
4)Hr. 21, 22, 23, 24, 25, 26 h 27. Ha 3thx qepTexax noxa3aHbi pa3;ra*mbie craAHH 
npouecca H3roTOBJieHH5i 3Toro 3JieMeHTa b oahom h tom >xe ce^emiH. 

. OnHcaHHa^ Bbinie H^ewxa naMsra no CBoew xoHC^HrypaijHH npHroAHa rjix 
wcnojib30BaHHH b xa^ecTBe 3;ieMeHTa MaTpnubi 6ojibmoro pa3Mepa. riocxo^bxy, 
OAHaxo, M^efixa naMHra HMeeT j\jmimh\t HHcfropMaijHOHHbie uiHHbi H3 nojiHxpHcraji- 
Jiw^ecxoro xpeMHHs, ee conporaBJieHHe craHOBHTCs c/ihihxom 6ojibnraM. Ilo3TOMy 

A^5I C03AaHHS 6oJIbIHHX no pa3MepaM yCTpOHCTB XOHTaXTbl MX Me^CCOeAHHeHHH 

AOJDKHbi 6biTb BbinojiHeHbi H3 MeTa^jiH^eocoro MaTepnajia c hh3khm 3JiexTpH*iecKHM 
conpoTHBJieHHeM. Majiora6apHTHbiH MOAy-flb rjisl TaKoii CTpyxTypbi b AajibHenmeM 
Ha3bmaeTC^ njiocxHM 3 ji eM chtom naMHTH. B 3tom BapnaHTe H3o6peTeHH5i j\nsi 
co3AaHHH njiocxoro 3JieMeHTa naMsira H3 128 a^eeK hco6xoahmo HMCTb 8 p^aob 

HHCj)OpMai^HOHHbIX UIHH H CJIOBapHblX IHHH C RByMSL 3MeHK3MH B Ka^CAOH H3 64 TO^eK 

hx nepece^eHM^. 

KpOMe Toro, b uensix HAeHTHc£>HKaijHH nojiHKpHCTaiiiiH^ecKHe xpeMHHeBbie 
MH(J)opMai^HOHHbie uiHHbi 1 h 2, npeAHa3Ha*jeHHbie juisl BbinojiHeHwa BHyTpeHHwx 
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Me>KcoeflHHeHHM mocKoro 3JieMeHTa naMs™, Ha3BaHbi JiOKajibHbiMH HHcf>opMaiiHOH- 

HblMM EUMHaMM, a ItHCjDOpMauliOHHbie HIMHbl C HH3KMM COnpOTMBJieHHCM , 

npeAHa3HaqeHHbie BbinoJiHeHna MOKCoeAHHeHHH Me^Ay iijiockhmm 3/ieMeHTaMH 

naMSJTM, Ha3BaHbI OOUJtfiMH JIHCfjOpMaiJHOHHblMM UJHHaMH. nOCKOJlbKy JXBC IHHHbl, 

BKJiKD^qas HHcfcopMaaHOHHyio iiiMHy 1 m HH^opMauMOHHyio uiHHy 2, nepexpbiBaiOT 
ApyrApyra, MOn-TpaH3Hcrop Bbi6opxH BepxHHx m hh>khmx njiocxHx 3JieMeHTOB 
naM^ra Bbino^HeH Ha noBepxHOCTM noAiiO)KKM. Taxoe pacno.no>KeHHe TpaH3MCTopoB 
peinaeT npo6jieMbi. CB5i3aHHbie c pa3MemeHHeM sjicmchtob c onpeAeiieHHHM raaroM, 
m no3BOJiseT Bbino .THHTb o6myio MHcjDopMauMOHHyio niHHy BHe njiocxoro ajieMeHTa 
naMOTM b BHAe OAHoro npoBOAHHKa. nocKOJibxy mar Mea<Ay TpaH3HCTOpaMM Bbi6opKB 
AOjraeH 6biTb 6ojibme inara HHc}x)pMamiOHHbix ihhh, TpaH3HCTop bm6opkh, npuHHMaa 
bo BHHMamic HajiHroe H30Jiwpyion^eH o6jiac™, Mo^ceT pa6oTaTb rjix CMexHbix 

HH(f)OpMai^HOHHbIX IHHH B pa3ACJieHHOM Ha BepXHIOK) H HH>KHIOK> MaCTH nJIOCKOM 

ajieMeHTe naMflra. 

Hn^ce co ccbuixaMH Ha cfwr. 21-27 noApo6HO paccMOTpeH npoijecc 
H3roTosjieHMH ycTpoiiCTBa y BbinojiHeHHoro no 3TOMy BapnaHTy. 06;iacTb A22, 
KOTopa* BbiAejieHa nyHKTHpoM , o6pa3yeT iltiockhh MOAy-flt> nojiynpoBOAHHKOBoro 
3anoMMHaiomero ycTpoHCTBa. Bnaqajie Ha noBepxHocra noA-noxKH p-rana 
4)opMHpyiOT TpaH3*iCTop n-rana. Ilocjie 3Toro c^opMHpyiOT A15 sneKrpo^hi 
3aTBopoB, KOTopwe nepeceKaiOT aKTHBHbie o6jiacra A16, o6pa3yK)mne MaTpnuy 
pacnojioaceHHbix phaom Apyr c ApyroM 3JieMeHTOB naM™. OAHOBpeMeHHO Ha 
BHemHeii CTopoHe MaTpwubi ^qeex naMsmi 4>opMHpyioT KOMnjieMeHTapHbie MOn- 

CTpyKTypbl. MOn~TpaH3MCTOpbI BbinOJIHSIOTCSI B BHAe TpeXCJIOHHOH KapMaHHOH 

CTpyKTypw, o6ecneTOBaiomeH B03MO^cHOCTb pa6oTbi b Tpe6yeMOM A«ana30He 
HanpH^ceHHH. Taxne MOIl-TpaH3HCTopbi BbinojiHsnoTCH no xpaHHeii Mepe c abvm* 
pa3HbiMn no A-nwHe 3aTBopaMH, nocKOJibxy TpaH3MCTopbi ycHJiHTejieft c^HTbiBaHHS, 
TpaH3HCTopbi AemH(f)paTopoB m TpaH3HCTopbi ynpaBJiaioiAHx cxeM cjioBapHbix iuhh c 
bmcokhm AonycTHMbiM HanpsmeHHeM hmciot pa3JiHMHoe HanpaxeHHe sjieKTpwqecKO- 
ro npo6oH. B paccMaTpMBaeMOM BapwaHTe He wcnojib3yiOT KH,H,-noA./io)KKy (co 
CTpyKTypofi rana "kpcmhmm Ha AM3iieKTpHKe"); npH 3tom cjieAyeT OTMerarb, mto 

MCnOJIb30BaHHe TOHKOCJIOHHOH KHJI,-nOA^O^KKM HCKJIlOMaeT Heo6xOAHMOCTb 

BbinojiHeHHH H^eHKH naMsiTH b 3tom BapwaHTe H3o6peTeHHsi b bhac TpexcnoiiHOH 
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KapMaHHOM crpyKTvpbi. 3aTeM nocjie cjDopMHpoBaHws cjios Si0 2 BbinojiHsuoT ero 
TpaBiieHMe c Hcno~ib30BaHHeM mhckm H3 pe3Hcra, o6Ha^<asi o6jiacTb A14 

AMCjD(t)y3HOHHOrO C105! MOll -TpaH3HCTOpa Bbl6opKH. 3aTCM HaHOC^T CJIOH 

nojiMKpMCTajuiM^ecKoro KpeMHHa n-rana tojhuhhoh 50 hm h BbinojmsiiOT TpaBjieHHe 
cjiosi M3 Si0 2 c Mcno/ib30BaHHCM b KaqecrBe MacKM H3 pe3MCTa noxa3aHHoro Ha (pur. 
21 iua6jioHa A33. TaKoii cnoco6 no3BOJi5ieT BbinojiHHTb npaMoe coeAHHeHHe Meacjiy 

JIOKajIbHblMH HHCj)OpMaUMOHHBMM UIIlHaMH Al M AM(J)(J)y3MOHHb]M CJlOeM MOIl- 
TpaH3MCTOpOB Bbl6opKH, He (J)OpMMpyH flJIS 3TOTO CneUHaJIbHblX KOHT3KTOB J\J\SL 
JIOKaJIbHOM HHC}DOpMaUMOHHOM IIIHHbl Al (l). 3aTCM nOCJieAOBaTCJIbHO HaHOCST CJIOH 

M3 Si0 2 (TO^mwHon 100 hm), cjioh nojiMKpHcrajiJiHHecKoro KpeMHHs n-Twna 
(tojhuhhoh 50 hm), cjioh H3 Si0 2 (TOJimHHOM 100 hm), cjioh nojiHKpucTajuiHqecKoro 
KpeMHHsi n-™na (tojihjhhoh 50 hm) h cjioh H3 Si0 2 (tojihihhoh 30 hm), nocjie ^ero 
BbinojiH^iOT TpaBJieHHe cjioh H3 Si0 2 , Hcnojib3y5i ero b Ka^ecTBe MacKM H3 pe3HCTa 

AJIS UieCTH C(J)OpMHpOBaHHbIX RO 3TOTO CJIOeB nOKa3aHHOH Ha (J)Hr. 22 MHOrOCJIOHHOH 

CTpyKTypbi A17, cocTOsmeii H3 mHHbi A3 ncroKa, jioxajibHOH HH(f>opMauHOHHOH 

IIIHHbl (l) Al H JIOKaJIbHOH HH(J)OpMaiXHOHHOH IHHHbl (2) A2. 

OAHOBpeMeHHoe cf>opMHpoBaHHe Bcex 3thx cjioes ynpomaeT npouecc 
jiHTorpa4)HH no cpaBHeHHio c h 3roTOB jieHH eM 3JieMeHTa nawra b BH/je AByxcjioiiHOH 
CTpyKTypbi. KpoMe Toro, b npeflJiaraeMOM BapwaHTe ceTb HHcfropMauHOHHbix iithh A18 
BbinojiHaeTCsi Me^y hjiockhmh 3JieMeHTaMH naMsrra. Ilpn jiHTorpac£>HqecKOM cnoco6e 
(jDopMHpoBaHHH HHc£>opMaijHOHHbix ihhh Taxaa cxeMa no3BOJi^eT Jierxo onpeflejiHTb 
onTHMajibHbie ycnoBHa BbinojiHeHHs CTpyKTyp npH oahoh h toh tkc cbctoboh 
3Kcno3HUHH (co3#aHHe cxeMbi c Hcnojib30BaHHeM 3JieKTpoHHoro Jiyqa). Pacnojiaras 
CMe^Hbie CTpyKTypbi Ha o6enx CTopoHax CMexHbix HHcJ)opMauHOHHbix ihhh, 
jiOKajibHyio niHHy mo^cho Bbinojimrrb c Taxoii xe CTara^ecxoii eMKOCTbio, ^to h 
coceAHHe uikhm, cymecrBeHHO noebiCHB TeM caMbiM ycToft^HBocTb pa6oTbi 
ycTpoficTBa naM^TH. 3aTeM nocjie 4>opMnpoBaHH5i cjiom H3 a- Si (aMopcf)Horo 
KpeMHHsO tojhuhhoh 2,5 hm b npoijecce TepMH^ecxow o6pa6oTKH BbinojmsieTCsi 

KpHCTaJIJIM3aUHH. IloCJie KpHCTaJIJIH3aUHH HaHOCHT CJIOH Si0 2 TOJIMHHOH 15 HM H 

3aTeM <J)opMHpy}OT nojiocw A19 H3 pe3Hcra iuhphhoh 0,1 MHKpOHa, pacnojiaras mx 
noA np^MbiM yrjiOM k HHc^opMauHOHHoii uiHHe, KaK noKa3aHO Ha cJdht. 23. 
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riocjie cfropMiipoBaHH* pe3MCTHOM MacKH A19 BbinojiHsioT ee TpaBJieHHe. llpH 
3tom (J)opMMpyeTCs TOHKasi uiMHa M3 Si0 2 , KOTopa^ npoxoAHT nepneHflifxwispHO 

nOA^lO^Ke CO CTOpOHbl CJIOS1 A6 M3 Si0 2 MOKfly /IOXaJlbHOH HHC|)OpMaiIMOHHOH ujhhom 

(1) Al m ujhhom A3 Hcroxa, a TaK^ce co cropoHbi Si0 2 -cjioa A7 Meamy .noxajibHOH 
HH^opMauHOHHOM oimhom (2) A2 m ihmhom A3 Hcroxa. OflHOBpeMeHHO cpopMHpyK)T 
BcnoMoraTeiibHyio cxeMy A20, npeflOTspamaiomyio CBepTbiBaHne iuwHbi Ma/ion 
uiMpMHbi M3 pe3MCTa. 3aTeM enow H3 Si0 2 cpe3aioT napajuiejibHo no/yio>icxe cyxHM 
aHM30TponHbiM TpaBiieHweM. Taxoii cnoco6 TpaBjieHnsi npeflOTBpamaeT coeziHHeHHe 
cMe^cHbix jiOKajibHbix HHcjDopMauHOHHbix eohh #pyr c jjpyroM Mepe3 nojinxpMCTaiiiiH- 

*ieCKHM KpeMHMM. 3aTeM TOHKHM OIOH nOJlHKpHCTaJIJIH^eCKOrO KpeMHH^ OXHCJISKTT B 

njia3MeHHOH cpe^e 0 2 C toh uejibio, wo6bi oxHoieHne cjios He npeBbimajio 10 hm 7 
tohkhh cjioh H3 nojiHxpHCTajuiiroecxoro KpeMHHs, KOTopbiH pacnojioxen HJOKe 

npeABapHTeJIbHO CCflOpMHpOBaHHOH HIHHbl MaJIOH IUHpMHbl H3 Si0 2 , He oxhcjisiiot, 

4>opMMpyst TeM caMbiM o^eHb MeTxyio cxeMy H3 *jpe3BbraaHHO TOHxoro cjiox 
noJiMKpHCTajuiH^ecKoro xpeMHHsi. Tax oh cnoco6 cyxoro TpaBjieHHsi HaH6ojiee 
npHroAeH j\ns{ co3£aHMs ihhh Manofi mnpHHbi no cneflyiomHM npHMHHaM. Bo-nepBbix ? 
c noMoinbio cyxoro TpaBJiemis h oxmcjichhsi ot BJia^cHoro TpaBjieHHs H3 pe3HCTa 
mokho Bbino/iHMTb o^eHb MeTxyio m Mcnxyjo CTpyxTypy. IlpM npoBeAemiK 
npeABapHTejibHbix Hcc/ieflOBaHHii 6buio ycraHOBJieHo, mto H3MeHeHne noporoBoro 
HanpsxeHH5a Mo^ceT 6biTb nojiy^eHo xax #o, Tax h nocjie onepauHH 3anncH npn 
ncnojib30BaHHH ^pe3Bbi^aiiHo TOHxoro cnoa H3 no^HxpucTajuiH^ecxoro xpeMHws c 
o^eHb y3xoH iiihhoh xaHajia c OTHomeHneM iuhphhw x /yinHe, paBHbiM xax mhhhmym 
2. B paccMaTpHBaeMOM BapnaHTe H3o6peTeHH5i, xor#a mnmnHa cjios H3 Si0 2 Me^y 
himhoh A3 MCToxa h JioxajibHOM HH^opMauHOHHoii iiihhom Al paBHa 100 HM, 
Heo6xoAHMo, ^to6h mnpHHa xaHana cocraBJiajia npii6jiH3HTejibHO 0,5 mkm. B 
H3roTOBJieHHOM onbiTHOM o6pa3ii,e 6mji Hcnojib30BaH cjioh pe3HCTa himpmhoh 0,1 
mxm, h nocjie 3aBepmeHHH BJiaacHoro TpasjieHHsi 6buia cc^opMHpoBaHa y3xas innHa 
xaHajia H3 Si0 2 mHpHHoii 0,07 mxm. npH flonojiHHTe;ibHOM oxHc/ieHHM 6oxobmx 
nosepxHOCTeM nocjie oxHCJieHHs 6bui ccfropMHpoBaH ^pe3BbmaHHO tohxhh cjiovi 
noJiHxpHCTajijiwqecxoro xpeMHMH c y3xoii iuhhoh xaHana idhphhoh 0,05 mxm. Bo- 
BTopbix, npn rjiy6MHe njia3MeHHoro oxMC/ieHwa 0 2 , paBHoii npH6jiH3HTejibHO 10 hm, 
OTcyTCTByeT xaxaa-jiH6o so3MO^cHOCTb qpe3MepHoro yBe^iMqeHHa pa3Mepa iohhm 
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KaHajia nocjie ero cbopMHpoBaHHs. Flocjie BbinojmeHHs xaHajia w nocne 
c})opMHpoBaHM^ TOHxoro cjloa A8 M3 S1O2, ncnojib3yeMoro b KaMecTBe H30JiMpyK>iueH 
njieHKM 3aTBopa, HaHOCsT caoii nojiMKpHCTajuiH^ecKoro KpeMHH* n-rana m 
Bbino/iHMiOT TpasjiCHMe c Mcnojib30BaHMeM MacKH M3 4)OTope3HCTa , cf)opMMpy^, KaK 
noKa3aHO Ha <f>Mr. 24, cjiOBapHyio mwHy A21. 

Ecnw TOJimMHa cjloa nojiKKpHCTajuinqecKoro KpeMHHfl n-TMna OKa^eTCH oojibnie 

nOJIOBHHbl npOMOKVTKa MOKAy HH(J)OpMaUHOHHbIMM HJMHaMH, TO npH (f)OpMMpOBaHHH 

MH(J>opMaij,MOHHOM mMHbi mo^kho BbinojiHMTb yiviy6.fleHHe (mm KaHaBKy) , /ierxo 
4>opMnpy5i cxeiviy H3 pe3Hcra. HajiHque BcnoMoraTejibHOH o6jiacTH Me^c^y 

HHCjDOpMaiJHOHHblMH HIHHaMH n03BOJI5ieT nOJiy^MTb 34d4)CKT, aHaJIOTH^HblH 

BbinojiHeHHio KaHaBKH Tpe6yeMoii mwpMHbi, jx&y&t rpamMHbix y^acrKOB rmocKoro 
3jieMeHTa naMsrrn. Flocjie c£>opMHpoBaHHs cjiosi nojiHKpncTajuiHMecKoro KpeMHusi n- 
™na npow3BOA^T TpasjieHHe h nocjie yMeHbineHHs tojuixmh^i chosi oca^AeroieM 
KpeMHHa (j)opMMpyK)T cjiOBapHyio niHHy c 6o;iee hh3kmm conpoTHBjieHHeM. riooie 

4)OpMHpOBaHH5I CJIOBapHblX IQHH Ha HHX HaHOCHT H30JIHpyK)myK) IMeHKy H 

BbinojiHsiOT BbipaBHHBaHHe KOHTaxTOB, KaK noKa3aHO Ha cj}Hr. 25. riocne TpaBjiemis 
H30JiHpyiomeH njieHKH b BepxHeii ^acTM cxeMbi 4)opMHpyK)T koht3kt A26 jijisi 

JIOKaJIbHOH HH(£>OpMaUHOHHOH IHHHbl (2) A2, KOHTaKT A27 flJIS AH4>4)y3HOHHOrO CJI05I 

A16 MOIl-TpaH3HCTopa Bbi6opKH, KOHTaKT A25 rjisi 3JieKTpoAa A15 3aTBopa MOTI- 

Tp3H3IiCTOpa Bbl6opKM H KOHTaKT A34 RJISl CJIOBapHOH IHHHbl A21. FIOCKOJIbKy HIHHa 

A3 HCTOKa pacnojio^ceHa HH^e JiOKajibHbix HHcjDopMaunoHHbix ihhh A2, KOHTaKTHoe 
okho A23 RJin nee aoji^kho 6biTb Bbino.nHeHO b jiOKajibHofi HH(|)opMauHOHHOH uiHHe 
(2) A2. KpoMe Toro, c tom uejibio, ^to6m He 3aHMMaTb 6ojibmyio o6jiacTb noA 
pa3MemeHne TpaH3MCTopa Bbi6opKH, aKTHBHaa HiHpnHa KOToporo onpeAejieHa maroM 

MaTpHUbl, A^ COeAHHeHH^ o6meii HHCf)OpMaUHOHHOH IQHHbl H Tp3H3HCTOpa Bbl6opKH 

Heo6xoAHMO Bbino/iHHTb KOHTaKTHoe okho A24, KOTopoe aojixho npoxoAHTb ^epe3 
jiOKajibHyio HH(J>opMaijHOHHyio niHHy (2) A2 h uiHHy A3 HCTOKa. TaKasi cxeMa 

n03BOJI5ieT C03AaTb CTpyKTypy, B KOTOpOH KOHTaKTHOe OKHO H HH(J)OpMaUHOHHa5I 

uiHHa nepeKpbiBaiOT Apyr Apyra. B 3tom Mecre koht3Kth oh o6jiacra jioKajibHas 

MH(J>OpMaiJHOHHa5I LOHHa (1) Al OTCyTCTByeT, HTO CBH33HO C Heo6xOAMMOCTbK> 

noAroHKH nocjie ee cjx)pMHpoBaHH5i. Bo H36exaHHe kopotkhx 3aMbiKaHHH co c/ioeM, 
pacnoJio^ceHHbiM BOKpyr OTBepcrasi, b KOHTaKTHOM OKHe cjDopMwpyeTca 6oKOBan 
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cTeHxa M3 M30JiMpyK)meH n/ieHKM nyTeM HecnjiouiHoro cyxoro TpaBJieHHa OTBepcTna 
m HaHeceHM^ M30iiiipyioinero cnosi. 

rionepeqHoe ceqeHMe KOHTaKTa b o6jiacTM MOn-TpaH3MCTopa Bbi6opxH noc/ie 

CjDOpMMpOBaHMS 60KOBOM CTCHKH noKa3aHo Ha (J)wr. 29. 

KoHTaKT A34 cnoBapHOM mHHbi, pacnojioaceHHbiM b KOHue aqeex naMsra, 
noKa3aH Ha cfwr. 28. 

Bojibmas no pa3MepaM BcnoMoraTejibHaa cTpyKTypa A35 BbinojineHa H3 Toro ace 
caMoro MaTepwajia. qTO m cjioh HHcfjopMaunoHHoii mHHbi, KOTopbin OTjiwqaeTCsi ot 
MaTepnajia BcnoMoraTejibHbix HH4)opMaijHOHHbix iehh. Ha stoh BcnoMoraTejibHoii 
CTpyKType BbinojiHeH koht3kt A34. Taxoe pacnoJio)KeHHe KOHTaKTa no3Bo/ineT npn 
(J>opMHpOBaHHH nojiHKpHcrajuiHqecKoro KpeMHuesoro cjioa nojiy^HTb sfyclpeKT or 
BbinojiHeHH^ b HHcpopMauHOHHbix mBHax yrjiy6jieHH5i, aHajiora^HO tomv, xax 3to 
HMeeT MecTo npn cpopMHpoBaHHH cnoBapHbix iuhh. IIocjie c}x)pMHpoBaHH5i 
BcnoMoraTejibHofi crpyKTypbi HaHocsT Mereuin h nocjie 3am,HTbi (J>OTope3HCTOM 
BbinojiHHiOT TpaBjieHwe, (})opMHpyjj, xax noKa3aHO Ha c£>Hr. 26, nepBbin cjioh H3 
MeTajuia rjisi Me^coeAHHeHHH ML 

ConpoTHBJieHHe npoBOflHHKa A29 MexcoeflHHeHHH Ml yMeHbixieHo o6paTHbiM 
THCHeHHeM a;ieKTpoAa A15 3aTBopa H3 nojiHKpHerajuiHMecKoro KpeMHwa. CoejiHHeHHe 
A28 mHHbi HCTOxa A3 TaioKe BbinojmsieTcsi MOKcoe^HHeHHeM Ml. AHajiornqHO 
BbinojiHHiOTc^ h coeAHHeHHe (A30) c jioxajibHoii HH(|x)pMaijHOHHOH iuhhoh (2) A2 h 
c AH^^ysMOHHbiM cjioeM M Oil -TpaH3HCTOpa Bbi6opxH. KpoMe Toro, noc/ie 

(J)OpMMpOBaHH53 H30JIHpyK)meH njICHKH Me^K^y CJIOSIMH Bbin0JIH51K)TC5I KOHTaKTHbIC 

OKHa, nocjie qero HaHOCHTca cjioh MeTajuia, a nocjie 3amHTbi c£>oTope3HcroM 
Bbino^H5ieTCH TpaBTieHHe, b npoijecce KOToporo c|)opMHpyeTC5i BTopoe Me^ccoeOTHeHne 
M2 H3 MeTajuia, k3k noKa3aHO Ha $Hr. 27. B Me>KCoeAHHeHHH M2 BbinojmeHbi o6mne 

HH(J)OpMaUHOHHbie IUHHbl A31. OopMHpOBaHHe o6mefi HH(}}OpMaiJHOHHOH UIHHbl B 

MexcoeAHHeHHH Ml npensTcroyeT BbinojmeHHio apyrnx MeaccoeAHHeHHH, nocKOJibxy 
Bca miocKasr MaTpnija sjicmchtob naMara BbinojmeHa c oqeHb He6ojibuiHM inaroM. 

Tl03T0My flJIS BbinOJIHeHH5I o6lIJHX HH(J)OpMai^HOHHbIX IUHH A31 Heo6xo#HMO 

Hcnoiib30BaTb Me^KcoeAHHeHHe M2 hjih apyroe pacnojio^ceHHoe Bbiuie 
MOKCoeAHHeHHe. To >Ke caMoe othochtcs h k cxeMe cqHTbiBaHH5i, KOTopaa coeflHHeHa 
c BHeniHew cropoHOH MaTpnijbi sjicmchtob naMara, T.e. hhmmh cjiosaMH Heo6xo#HMO 



noAKJiioMMTb cxeMy cMMTbiBaHHM k cjioio, pacno/ioaceHHOMy HM^ce o6men 
MH4>opMaunoHHOM uiMHbi, HanpwMep, k Me^coeAMHeHMK) Ml. PacnoJio^ceHwe 
BcnoMoraTcnbHOM crpyxTypbi o6ujmx ihhh AaHHbix b npeAejiax njiocxoro 
nojiynpoBOAHMKOBoro 3anoMHHaiomero sjieMeHTa no3BOJiseT nojiy^MTb Taxow >xe 

CaMbIM 3Cjx£>eKT, K3K H RJlSi JIOKaJIbHblX IHMH AaHHblX. 

n^THaziuaTbiH BapnaHT 

HM^ce onncaH nsTHaAuaTbiw BapnaHT M3o6peTeHH5i > KOTopbii* npoMJunocTpupo- 
BaH Ha (jDwr. 30(a), 30(6) m 32. 

Ha 30(a) h 30(6) noxa3aHbi ce^eHMsi MaTpwubi 3JieMeHTOB naM^ra, 
BbinojiHeHHOH no 3TOMy BapnaHTy. Ha 4>hi\ 30(a) noKa3aHa cTpyKTypa MaTpnubi 
nocjie (J)opMHpoBaHH5i KaHanoB, a Ha cf>Hr. 30(6) - nocne (J)opMHpOBaHH5i cnoBapHbix 
idhh. B ycTpoiiCTBe, BbinojiHCHHOM no MeTbipHa;juaTOMy BapwaHTy, Aee sqeiiKH 
naM^TH pacnojio^ceHbi BepraxajibHo. B AaHHOM BapnaHTe b otjih^hc ot Apyrax 
Mcno^b3yeTC^ TOJibxo OAHa sj^eHKa naMs™, KOTopaa pa6oTaeT no TOMy ?Ke caMOMy 
npHHUHny, ^to h b Apyrnx BapHarrrax . 

KaHaji A3 8 BbinojmeH BepTHxajibHbiM h coeAHHsieT jioxajibHbie MH(f)opMaunoH- 
Hbie ixiHHbi A3 7 m mHHy A3 6 HCTOxa. 3jieKTpn^ecKHH noTeHUMaji xaHajia 3aAaeTCsi 
cjiOBapHoii hihhoh A47. CTpyKTypa no 3T0My BapnaHTy H3o6peTeHH^ o6iiaAaeT 6ojiee 
hh3koh b cpaBHeHHH c *ieTbipHa/maTbiM BapnaHTOM CTeneHbio MHTerpaijHH, ho 
OTjiH^aeTC5i HajiH^MeM HecxojibKHx BbiCTynoB (xaHaBOx) h 6ojiee th6khm npoueccoM 

H3rOTOBJieHMM. 

Ha (£>Hi\ 32 noxa3aH bha CBepxy njiocxoro nojiynpoBOAHHKOBoro 
3anoMHHaioiAero 3JieMeHTa. TexHOJiorasi H3roTOB^eHH^ KOHTaxTOB b 3tom BapnaHTe 
cooTBeTCTByeT noxa3aHHOMy Ha c|)hi\ 25 MeTbipHaAUaTOMy BapwaHTy H3o6peTeHH5i. B 
njiocKOM 3jieMeHTe jioxajibHas HH(J)opMan,MOHHa5i niHHa coeAHHeHa c o6mew 
HH^opMauHOHHOH niHHOH *iepe3 MOn-TpaH3HCTop. B MeTbipHaAuaTOM BapwaHTe 

H306peTeHH5I 3T0T TpaH3HCTOp npeAHa3Ha^eH RJISl Bbl6opKH BepXHeH HJIH HH^CHeil 

a^eincH, a b AaHHOM BapwaHTe oh yMeHbniaeT eMxocTb jioxajibHOH HHc^opMaipiOHHOH 
mHHbi, KOTopaa bo BpeMH pa6oTbi 3JieKTpH^ecKH coeAHHeHa c o6meii HH(J)opMaimoH- 

HOM ELIHHOH. ECJIH CMKOCTb Ha JIOKaJIbHOH HH(J)OpMaUHOHHOH IHHHe yMeHbUIHTb, TO 

npw tom xe caMOM 3JieKTpn^ecKOM Toxe mo^cho 6ojiee 6biCTpo h b 6ojibuieii creneHH 
M3MeH»Tb 3JiexTpHMecKMM noTeHijHaji, o6ecne^HB 6ojiee Bbicoxoe 6biCTpoAeHCTBHe 
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ycTpoiicTBa. TaKoe npeHMymecTBo He orpaHnqeno m/ibxo 3thm BapMaHTOM 

BbinOJIHeHHfl M306peTeHM5! H CTpyKTypaMM C BepTMKailbHblMM KaHajiaMM, KaK B 

qeTbipHaAuaTOM BapnaHTe, h mo^ct 6biTb peajiH30BaHo Tax>xe b crpyxTypax, b 
KOTopbix KaHajibi pacnojio^eHbi napajuiejibHO nosepxHOcra ycrpowcTBa, xax 
noKa3aHO Ha (J)mi\ 31(a) m 31(6). 

Ochobhoh BapHaHT BbinojiHeHH5i MaTpwubi si^eex naMsiTH noKa3aH Ha <£>hi\ 31(a) 
h 31(6). Ha BepxHeM qepTOxe ((£hi\ 31 (a)) noxa3aHa crpyxTypa MaTpnubi H3 raecra 
3JieMeHTOB nocne cjDopMHpoBaHM^ xaHajia. Bha MaTpwubi nocjie 4>opMHpoBaHHs 
c^OBapHbix iomh noxa3aH Ha 4)hi\ 31(6). CrpyxTypa HMeeT jioxajibHyio 
MHcjDopMauMOHHyio mHHy (1) A39, JioxajibHyio HHC^opMauHOHHyio uiHHy (2) A41 h 
OAHy o6myio iuhhy A40 ncroxa. SjiexTpH^ecxMH noTeHijuaji xaHajia 3a,qaeTCH 
cnoBapHOM mHHOH A43. Ecjih 6a30Bbiii pa3Mep crpyxTypw 3JieMeHTa paBeH F, to 
pa3Mep 3toh CTpyxTypbi paseH 6F2, h OHa no cpaBHeHHJO c npocrpaHCTBeHHbiMH 
CTpyxTypaMH OTJiH^aeTcs npocTOTOH H3roTOBJieHHsi. j^ajibHeiiuiHe noscHeHHa 
othocstcs x <J>nr\ 32. KoHTaxTHbie oxHa BKJiio^aiOT xoHTaxraoe oxho A46 j\nn 
coeAHHeHHH c hihhoh A3 6 Hcroxa, xoHTaxraoe OXHO A47 RJIZ COe#HHeHH5J c 
ajiexTpoAOM 3aTBopa MOn-TpaH3Hcropa h xoHTaxTHoe oxho A48 rjisi cocamhchh^ 

AH4)(J)y3HOHHOrO CJIOSI M Oil ~TpaH3HCTOpa C o6mefi MH(J)OpMaiJHOHHOH HIHHOH. 3tot 

BapHaHT H3o6peTeHH5i OT/iH^aeTCs TeM, ^to Bee xoHTaxrabie oxHa MoryT 6biTb 
BbinojiHeHbi bo BpeMH oahoh h toh ace onepai^HH h TeM, qTO qwoio onepauHH 
H3roTOBJieHH5i 3Toro ycTpoiiCTBa MeHbme, qeM npn H3roTOBJieHHH ycrpoHCTBa no 
^eTbipHaAuaTOMy BapnaHTy H3o6peTeHH5i. 

Hn^ce paccMOTpeHbi oraocsnuHecsi x pa3JiH^HbiM BapnaHTaM BbmojiHemisi 
H3o6peTeHHH (c mecraaAijaToro no ABaAWTb BTopoii) npnMepbi onepamra 3anHCH, 
crapaHHH, nposepxH 3anncH, npoBepxH CTupaHHs, o^hctxh h MHoro3Ha*moro 
xpaHeHHH HHcJ)opMau,HH b npeA-naraeMbix b H3o6peTeHHH MaTpnuax siqeex naMsrra, 
BbinojiHeHHbix no pa3^HMHbiM BapnaHTaM. 

Ba30Baa MaTpnua, xoTopasi Hcnojib3yeTca b 3thx npnMepax, noxa3aHa Ha (£>hi\ 
33. O^eBHAHO, ^to xpOMe 3toh MaTpHUbi b paccMaTpwBaeMbix ycTpOHCTBax MoryT 
6biTb Hcnojib30BaHbi h paHee onucaHHbie CTpyxTypbi 3JieMeHTOB naMara. 
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UiecTHazmaTbiH BapnaHT 

nooieAOBaTcabHocTb onepaijHii cwrbmaHHa, 3anncM h CTHpaHHs HHC^opMauHH 
noKa3aHa Ha cfcwr. 34. C^MTbiBaHHe nHcJ>opMauHH npoMcxoAHT M3 3JieMeHTa 1 m 
3-aeMeHxa 2. FIpH cTHpaHMH MHC^opMauH^ CTMpaeTca H3 3;ieMeHTa 1 m 3/ieMeHTa 2. 
ripn 3anwcM b 3/ieNieHT 1 3anHCbiBaiOT HHc|)opMaijHio "1", a b 3neuem 2 - "0". ripn 
CMHTbiBaHHH CHaq&na co3AaiOT npe^BapHTejibHbiH 3apsiA (mar 1), a 3aTeM k HCTOxy, 

MH4)OpMaUMOHHbIM EUHHaM H CHOBapHblM IHHHaM npHKJia^blBaiOT HOMMHaJlbHOe 

Hanpa^ceHHe c^MTbiBaHHS (mar 2). C^WTbiBaHHe ocymecTBJisieTCsi M3MepeHMeM 
BejiM^HHbi Toxa, KOTopbiii xapaxTepH3yeT MH(f>opMamiio, xpaHamyioca b smenxe 1, h 
npoTexaeT b HH(f>opMauHOHHOH inHHe 1, m TOKa, KOTopbin xapaKTepH3yeT 
nH(J>opMauHK) , xpaH^myiocs b siqeifoce 2, m npoTexaeT b HHc}x>pMauHOHH0H mMHe 2. 
3jieKTpH^ecKHii tok b cjiOBapHOH niHHe 1 npH 3Ha^eHMM MH(J)opMai^HH "0" 6o/ibme 
TOKa, cooTBeTCTByioinero 3HaqeHMrc> HHC^opMaijHH "1", ^ito no3BOJi5ieT Jierxo 
OTJiH^HTb Apyr ot Apyra Asa bo3mo2chhx coctoahms s^eincM naM^ra. 

IlpH Hanp^^eHMH, MeHbmeM noporoBoro, m xpaHeHHH HH(J)opMauHH "0" na 
cjiOBapHoii mHHe 2 tok b aqeiiKe 3 h smeiiKe 4 oTcy tctb y ct He3aBHCHMO ot 
xpaHHmeHCH b hmx HH(£>opMaitfiH. JXayKe npn 6ojibmoM KOJiMMecrse si^eex b MaTpnue 
Bee ohh pa6oTaiOT TaKHM yKe o6pa30M, nocKOiibKy npH 3tom HanpsraeHHe 
c^HTHBaHH^ npuKjiaAMBaiOT TOJibKO k caoBapHOM mMHe, ynpas/isiiorueH siqeHKOH, M3 

KOTOpOH CTHTblBaeTCS HH(J)OpMai^H5I y a Ha APyrHX CJIOBapHblX IUHHaX, CB23aHHbIX c 

tom )Ke caMOH HHcjDopMai^HOHHOM fflHHOH, ycraHaBjiHBaioT HH3Koe Hanpsi)KeHHe. Hw«e 
onncaHa onepaijH5i crapaHMH. Onepaims CTHpaHHsi BbinojiHaeTca OAHOBpeMeHHO rjisi 
3JieMeHTa 1 m 3JieMeHTa 2. TlpH BMnojmeHHH onepauHH npoBepKH rjisl Ka^Aoro 
CTepToro 6nTa Heo6xoAHMo mmctb nepe^eHb a^eex, b kotopwx HHc|)opMauH5i AOJi^cHa 
6biTb cTepTa. J\o noAa^H Ha sqeiiKy HanpsmeHna crapaHHH Ha Hee noAaeTcsi 
Hanp^eHHe 3anHCH (mar 1). 

OcymecTBJieHHe 3Toro mara npeAOTBpanjaeT npMJio^ceHHe HanpsixeHHs 
crapaHMH k H^eHKaM, b kotopmx onepauHfl 3anMCM nocjie CTHpaHna He 6bma 
Bbino/iHeHa, m cnoco6cTByeT noAaBJieHMio Heace-aaTe/ibHbix cfmyKTyauHii 
xapaKTepMCTMK ycrpoHCTBa. riocjie 3Toro b c o otb ctctb m m c nepeMHeM smeeK 
ycTaHaBJiHBaioT HanpsDKeHHe Ha cooTBeTCTByiomeM HHc£>opMauHOHHOH mMHe (mar 2). 
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Hanps>KeHMe (HanpMMep, 5 B), npnjio^eHHoe k mhcJ^opmcIumohhom luhhc, 
KOTopan CB^3aHa c smewKoii, b kotopom CTMpaHMe BbinojiHeHO He noyiHOCTbio, 
AOjdkho 6biTb Bbiuje, mcm Hanps^KeHne (HanpMMep, 0 B), KOTopoe npmio>KeHO k 

MH^OpMaUHOHHOM IUHHe, CB^33HHOM C S^eHKOM, B KOTOpOH CTMpaHMe BbinOJIHeHO 

nojiHOCTbio. C ue^bK) npoBepMTb coctoahmc smeiiKM 3jieMeHTa nocne nofla™ HM3Koro 
HanpH^ceHM^ crapaHHH (HanpMMep, -10 B) (mar 3) Ha cnoBapHyio niHHy noflaiOT 
HopMMpoBaHHoe Hanp^^KeHHe (HanpMMep, 0,5 B) m KOHTpojiHpyiOT M3MeHeHne 
HanpaxeHHsi Ha oiOBapHon IUHHe (mar 4, mar 5). 

B pe3yjibTaTe. ecnn BejiH^HHa noporoBoro Hanpsi^eHHs M^eiiKH oxa>KeTC5i 6ojiee 

HH3KOH, MeM HOpMHpOBaHHOe Hanp5I)KeHHe, TO 3Ta ^qeMKa MCKJHO^aeTCH M3 

BbimeynoM^HyToro nepe^ms (nepeqeHb sqeex, noAJie^aiunx CTMpaHMio) . OnepaijHsi 
CTMpaHMH 3aKaH^HBaeTCH, KorAa nepe^eHb CTMpaHH* craHOBHTca nycTbiM, ho eora 
si^efiKH Bee eme ocTaiOTCsi b nepe*me, to onepauHs CTHpaHHH BbinojmseTCs CHOBa, 
B03Bpama5icb k mary 2. Ha mare 2 HanpsDKeHne, KOTopoe npnjioaceHo k sj^eiiKaM, 
yAajieHHbiM H3 nepers crapaHMfl, Majio (0 B), a pa3HOCTb noTeHijHajiOB (b ^aHHOM 
cjiynae, 10 B) oraocHTejibHo cjiOBapHOH niHHbi Tax^ce Majia, ^to HCKJiio^aeT 
B03M0^H0CTb HeHy^cHoro CTMpaHMe. B TaKOM nocjie/joBaTejibHocTH onepauMM 
noBTopsiiOTC53 /yis s^eex, b KOTopwx Tpe6yeTcs CTMpaHMe, BnjioTb j\o Toro, noxa 
Heo6xoAHMoe noporoBoe Hanpa^ceHMe He CTaHeT MeHbme HOpMHpOBaHHOM Bejra^MHbi. 
OnepauMM 3anHCH 3aKjno^aeTC5i b 3anncH MHc^opMaijHH, npe/jCTaB/ieHHOM "0" 

HJIH "1", B 3JieMeHT 1 H 2. TIpH 3anHCH Ha HH(j)OpMaiJMOHHyK) HIHHy, 

cooTBeTCTByioDnefl sqeiixe M3 nepeHH* srqeex, b KOTopbie AOJDKHa 6bm> 3anncaHa "1", 
noAaeTCH HanpsraceHHe (mar 1). 

HanpsDKeHMe (HanpMMep, 0 B), KOTopoe npHJioaceHO k HH^opMaijHOHHbiM 
mMHaM srqeex, b kotophx "1" 3anncaHa He no^HOCTbio, HHxe HanpsoxeHMSi, 
npMJio^ceHHoro k HH^opMauHOHHbiM mMHaM srqeex, b xoTopwx 3anncb "1" hjih "0" 
BbinojiHeHa nojinocrbio; npn stom 3aaaeTCsi 6ojibmaa pa3HOCTb noTemjHajioB 
OTHOCMTejibHO caoBapHOH iuMHbi. 3aTeM c rjejibio nposepHTb cocrosiHHe simcmxh nocjie 
noAa^M (mar 2) Ha Hee Bbicoxoro HanpscxeHHsi (HanpMMep, 15 B) 3anHCM k 
cJiOBapHOH uiHHe npMKJiaAbisaeTCH HopMHpoBaHHoe HanpsDxeHHe (HanpMMep, 2,5 B) 
m M3MepseTC5i H3MeHeHHe HanpscxeHHsi (mar 3, mar 4). 
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Ecjim n3MepseMoe HanpsxeHHe oxa>KeTC5i Bbiiue, qeM 3aaaHHoe noporoBoe 
HanpsoxeHwe, to sqewxa yaajisieTCfl H3 nepeqHa sqeex, xoTopwe npeAHa3HaqeHbi jxnsi 
3anHCM. Mhmmm cjiOBaMM, onepaijHsi 3anwcH 3axaHqMBaeTca npn nycTOM nepeqHe, ho 
ec/iH sqeiixH see eme ocraiOTca b nepeqHe, to bc* npoueaypa noBTopaeTcsi, HaqwHasi 
c uiara 2. Ha mare 2 HanpsxeHHe (b AaHHOM cnyqae 5 B), npwjio^eHHoe k 
MH^opMauHOHHOM mMHe, 6o;ibiiie fljra smeex, yAaneHHbix H3 nepeqHs, h He6ojibiijaH 
pa3HOCTb noTeHUMaioB OTHocHTejibHo cjiOBapHofi niMHbi (b 3tom cnyqae, 10 B) 
no3BOJiseT H36e^caTb qpe3MepHO 6ojn>moro H3MeneHH^ 3HaqeHH5i noporoBoro 
Hanp^^eHM^. B pacciviaTpHBaeMOM npHMepe peqb uuia o nepeqHe sqeex nnx 3anwcH 
"1", OAHaKO tomho Tax ace mo^cho Hcnoj]b30BaTb h nepeqeHb siqeex, b KOTopwe 
3anMCb "1" BbinojiHeHa, hjih nepeqem> siqeex rjisi 3anwcH "0", npnqeM 3th nepeqHH 
mo>kho Aono/iHHTe^bHO HcnoJib30BaTb npn onepauMH xohtpojisi 3anncH, xoTopas 
MO)KeT 6i>itb 3aKOHqeHa b tot momcht, xor^a Bee siqeiixH 6y^yT BxjiioqeHbi b 
nepeqeHb. Taxow npMHUnn Mo^eT Taxace wcnojib30BaTbc^ npMMeHHTejibHo x nepeqmo 
HMeex, b xoTopbix BbinojiHsnoTCsi onepaijHH crapaHHs. J\nn ynpomeHHs onncaHHsi Bee 
npHBeAeHHbie Bbime onpeAejieHns 6y^yT HcnoJib30BaTbcsi h b AajibHeHmeM. 

B 3tom BapwaHTe nc/iMxpHCTa/uuiqecxHii xpeMHMH Mcnojib30Bajic^ b uiHHax 
AaHHbix, mHHax ctoxob, CJiOBapHbix inHHax h xaHanax, OAHaxo Hcno.nb30BaHHe 
Taxoro MaTepwajia He o6si3aTejibHo h rjis 3thx uenen bmccto Hero momo 
Hcno^b30BaTb h Apyrae pa3JiHqHbie nojiynpoBOAHHxoBbie MaTepnajibi hjih MeTajui. 

RjlSl (J)OpMHpOBaHHS HH(J)OpMaiJHOHHBIX IDHH, tUMH CTOXOB H XaHajIOB MO>KHO TaXXe 

Hcnojib30BaTb KHfl-noA/fO)xxy h o6T>eMHyio xpeMHHeByio noAJioxxy. Hx 
conpoTHBJieHHe npn Hcno.nb30BaHHn o6*beMHOH xpeMHHeBOH noA-flo^xn cHH^xaeTCs, 
qTo no3BOJi^eT yBejmqHTb 6bicrpoAeHCTBHe naMsrra. J\nn cfropMnpoBaHns xaHajioB 
Hcno^b3yeTCH HejierapoBaHHbiH noJiHxpHCTajumqecxHH xpeMHHH, OAHaxo c 3tom :*e 
I^eJIbK) MO^KHO HCn0^b30BaTb nojiHxpncTaji^HqecxHH xpeMHMH c npHMec^MH. KpoMe 
Toro, b 3tom BapnaHTe b xaqecTBe nposoAHHxa 3-raexTpHqecxoro Toxa h b xaqecTBe 
cpeAbi rjisi xpaHeHHH 3JiexTpHqecxHx 3ap5mos h xpaHeHHS HH(J)opMauHH wcnojib3yioT 
tohxhh cjioh (1) noiiHxpMCTanjiHqecKoro xpeMHH5j; o/jHaxb (J)opMHpoBaHHe 06-aacTM 

HH3XOTO COnpOTHBJieHH5I B TOHXOM cnoe, BbinOTIH^IOmeM pOJIb npOBOflHMXa H 

HaxanjiHBaiomeH 3ap^Aw Rna coxpaHeHHe MH^opMa^w, MO)«eT 6biTb BbinojiHeHO b 
Apyrax MecTax cxeMbi. B 3tom cjiyqae xpoMe nojiynpoBOAHMxoBoro MaTepHajia rjisi 
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HaKornieHH* 3-nexTpHMecxnx 3apsAOB MoxeT Hcnojib30BaTbC5i m MeTajui. Upy\ 3tom, 
KaK 6buio yKa3aHO Bbiine npn paccMOTpeHHM npHHunna pa6oTbi 3JieMeHTa, oS/iacTb 
xpaHeHM^ sjiexTpiiqecKHx 3apsAOB HMeeT bma He6ojibuioH crpyxTypbi, xoTopaa 
oxpy^ceHa o6jiacTbK> BbicoKoro noTeHuwajibHoro 6apbepa. Taxas CTpyKTypa 

OTJlVmaCTCSl B03MO>KHOCTbIO MCnOJIb30BaHH^ pa3J!MMHbIX HO pa3MepaM M CBOMCTBaM 

MaTepnanoB, nocxo;ibxy nyTb npoTeicaHHs 3JiexTpHMecxoro Toxa m o6jiacTb 3axBaTa 
3^exTpH^ecxoro 3apaAa BbinojiHeHbi OT^ejibHo Apyr ot Apyra. 
CeMHanuaTbm BapnaHT 

ycTpoiicTBo, Bbino^HeHHoe no ceMHaflijaTOMy BapnaHTy t noxa3ano Ha $nr. 35 h 

36. 

npuHUHn Hcnojib30BaHH5i peracrpa win xpaHeHHs nepeqHs smeex nan BapnaHTa, 
noxa3aHHoro Ha $nr. 35 h 36, Tax oh >xe, xax h b niecraafluaTOM BapnaHTe, pa6oTa 
xoToporo npoHJuiiocTpHpoBaHa Ha cjmr. 34. rioaaeAOBaTejibHOCTb onepamra b 3tom 
BapwaHTe noxa3aHa Ha 4>Hr. 35. OrpyxTypHasi cxeMa nojiynpoBOAHHxoBoro 
sanoMHHaiomero ycrpoHCTBa rjisl 3Toro sapnaHTa noxa3aHa Ha 36. KcuiHqecTBo 
hihh BBOAa/BbmoAa moxho yMeHbuiHTb, nocaeAOBaTe;ibHO BbinonHss o6mch 
HHcf>opMauHeii c bhciuhhmh ycrpowcTBaMH b onpeAejieHHOM nocjieAOBaTejibHocra c 
Hcnojib30BaHHCM CABHroBoro peracTpa. npHHi^nn paSoTbi 3toh ^hkh naMara Taxon 
ace, xax h Rjin inecraaAnaToro BapnaHTa. Ka^Abiw 6mt peracrpa cooTBeTCTsyeT 

HH(|)OpMaUHOHHOH EDHHC B 3T0M BapHaHTe H^eHKa 1 (H S^eMXa 3) COOTBeTCTByiOT 

nepBOMy 6nTy peracrpa, a siqeiixa 2 (h s^efixa 4) cooTBCTCTByiOT cjieAyiomeMy 6«Ty 
peracrpa. IlpH crapaHHH HH(|)opMaijHH Heno;moMy crapaHHK) cooTBeTCTByeT 
cocTo^HHe "1", a nojiHOMy crapaHHio cooTBeTCTByeT cocrosiHHe "0". Mhumh 

CJIOBaMH, npH CTHpaHHH HH(J)OpMai^HH B 3JieMeHTe 1 HJIH B 3JieMCHTe 2 COCTOHHHe {1, 

0} peracrpa o6o3HaqaeT, q-ro crapaHHe 3JieMeHTa 2 BbinojiHeHO nojiHocTbK) hjih q-ro 
crapaHHe 3JieMeHTa 2 He 3aBepiueHo. Ylpn B03BpaTe x mary 2, xorAa 6ht peracTpa 

COOTBeTCTByiOmeH HH(f)OpMaiJHOHHOH HIHHbl paBeH "1", X IHHHe AaHHblX 

npHKnaAbisaeTC^ Heo6xoAHMoe j\jua crapaHHH HanpsxeHHe (HanpHMep, 5 B). 
ripouecc npoBepxM crapaHHs 3axaH^HBaeTca, xorAa noTeHuwan cooTBe-rcTByiomero 
6HTa peracTpa CTaHeT paseH 0 (HanpHMep, OB) h xorAa Bee 6htm peracTpa CTaHyT 
paBHblMH Hyjiio (0). 
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Bo BpeMfl 3anncM b sqeiixy HHcjx)pMauHH Ha mare 1 3anMcaHHbin 6mt 

MH(J)OpMai;MM 6y/*eT HHBepCHblM no OTHOIUeHHK) K COOTBeTCTByTOIUeMy 3HaMeHMK) 

6wTa perHcrpa. Hhbimm cjiOBaMH, Hajinqne b peracrpe bo BpeMa BbinojiHeHwsi mara 1 
6mt3 {0, 1} 03HaqaeT, mto b amenity 1 3anHcaHa "1", a b smeiixy 2 3anwcaH "0". B 
AajibHeijiueM nocne BbinojiHeHH^ inara 2 npn nojiHOM 3anwcM b smefixy HHc^opiviauHH 
"1" HH^opMauHM Ha Bxofle cooTBeTCTByiomero 6nTa peracrpa 6y#eT paBHa "0". Ecjih 
Ha mare 1 cooTBeTCTByjonjHH 6ht peracrpa 6y#eT paBeH "1", to Ha HHcJ>opMaijHOHHOH 
uiHHe, xax npn CTHpaHMH, co3AaeTC^[ cooTBeTCTByiomwH noTeHuwa/i (HanpHMep, 0 B), 
a ecjiH 6mt peracrpa paBeH "0", to k stoh mHHe npHicnaAbiBaiOT Bbicoxoe 
HanpsmeHHe (HanpHMep, 5 B). Onepai^Ha xohtpojisi 3anncH 3axaHqwBaeTC5i, xor/ja 
Bee 6htm peracrpa 6y#yT paBHbi "0". 
BoceMHazmaTbiH BapnaHT 

npHHi^Hn pa6oTbi ycTpoiicTBa, BbinojmeHHoro comacHO BOceMHa/maTOMy 
BapHaHTy , noKa3aH Ha (pur. 37. 

B 3tom BapnaHTe npoBepxa crapaHHsi He BbinojiH^eTcsi rjisl xax/joro 6nTa, a 
uWKJi crapaHHH c^HTaeTCH 3aBepmeHHbiM no;mocTbio, xor^a noporoBoe 3Haqemie rax 
Bcex sqeex, b xotophx aoji:»cho 6biTi> BbinojmeHO crapaHne, cTaHeT MeHbme 
3a/jaHHoro noporoBoro Hanp50KeHH«a. Tlpn TaxoM cnoco6e crapaHHs Ha mare 2 
HanpsmeHHe crapaHHa no^aeTCH Ha Bee Bbi6paHHbie aqefixH. KoHTpojib xa^Aoro 6*rra 

npH 3TOM He 51BJI^eTCH Heo6xOAHMbIM, H n03TOMy 3TOT CnOCo6 OTOHqaeTC5I 

OTHOCHTejibHoii npocTOTOH. Bo H36e:acaHHe qpe3MepHoro crapaHHsi Ha sqefixH 
Heo6xoAHMo no^asaTb cra6njibHoe Hanpsxemie. EtpHMeHHTejibHO k caMofi siqeiixe 
CTHpaHne 03HaqaeT HH;acexijHK> 3.nexTpoHOB, h no3TOMy Rjia oxoHqaHHsi UHXiia rjix 
Bcex aqeex, b xotopmx iipoboahtcs crapaHHe, Ha hhx Tpe6yerc^ co3/jaTb noTeHi^nan 
6oJibme 3aAaHHoro noporoBoro HanpsnxeHHH. IIpn TaxoM cnoco6e npaxraqecxH bo 
Bcex sqeiixax, Ha xoTopbix noTeHuwaji npeBbimaeT noporoBoe HanpsniceHHe, npn 

nOBTOpHOM CTHpaHHH npOHCXOAHT CHH^eHHe 3JieXTpwqeCXOrO TOXa, ^TO n03BOJI5ieT 

cymecTBeHHO yMeHbmHTb noTpe6jieHHe TOxa bo BpeMH onepamiH crapaHHs. 
J[eB5aTHazmaTbiH sapnaHT 

AessrrHaAuaTbiH BapnaHT BbinojiHeHHsi npeAnaraeMoro b H3o6peTeHH5i 
ycTpoficTBa noxa3aH Ha 4>ht. 38 h 39. 
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OrpyKTypa sqeMKH naMSTH b 3tom eapMaHTe Taxas >Ke, xax m b ceMHaAuaTOM 
BapHaHTe. rioMMMO BbinojiHeHMH onepauMii npoBepxM 3anHcw m CTwpaHHs, 3tot 
BapwaHT Tax^e otvi h m a eTCM BbinojmeHHeM bo bpcmh xpaHeHH* HHcf>opMauHH 
onepauHH pereHepaunH. KaK yKa3aHo b onncaHHH nepBoro BapwaHTa, b smtPiKt 
naMHra bo BpeMs 3anHcn HHc^opMauHH npn He6ojibmoM ko/immcctbc coxpaHaeMbix 

3^eKTpOHOB C 60JIbIU0M BepOHTHOCTbK) B03HHKaK)T SIBJICHUSI TMna TenjioBoro 

B036y^eHMa h TVHHejibHoro 3$(J>exTa. To *e caMoe othochtcs h k xpaHemiio 
MH(J)opMauMM , mto aBJiaeTCsi npH^HHOH HeycTOHMHBOH pa6o™ fl^eHKM npw xpaHeHHM 

MH4)OpMaUMH. OAHaKO H3BeCTHbIH Cn0C06 CTa6HJIH3a^H XpaHeHHM HH(J)OpMaUHH 

yBejiH^eHHeM mnmHHbj (hjih yBejiH^eHHeM nrapHHbi noTenijHajibHoro 6apbepa) 
H30JiHpyiomeH njieHKH Meacfly o6jiacTbio HCTOKa h o6jiacTbio, r^e xpaHSTca 
SJieKTpH^ecKHe 3apfl«bi, He sBJiseTcs onraMajibHbiM, t.k. BpeMa 3an-HCH npw 3tom 
cymecTBeHHO B03pacTaeT. IlpeA^iaraeMoe nojiynpoBOAHHxoBoe 3anoMHHaiomee 
ycTpowcTBO OTJiH^aeTC^ BbicoxoH cxopocTbio 3anncH h CTHpaHHfl, Taxofi xe KaK B 
6iiOKax $)ji3m-naMMTH t OAHaxo, BbinojiHM onepaijHio BOccraHOBjieHHsi bo BpeMsi 

XpaHeHHM HH(J)OpMaUHH, M05KHO o6ecneMHTb OAHOBpeMeHHO H BblCOKHe CKOpOCTH 

3anncH h crapaHHsi h ycTOH^HBoe xpaHeHHe HH(f)opMaijHH . KpoMe Toro, 
npHMeHHTejibHo k #3ynB, KOTopbie mnpoKo Hcnojib3yiOTCM xax 3Hepro3aBHCHMa5i 
iiaMSTb c bhcokhm ypoBHeM HHTerpauHH, npeAJiaraeMbiH 3anoMHHaK)mHH 3jieMeHT 
Mo^ceT 6biTb BbinojiHeH H3 oahoh s^chkh Ha ocHOBe oahoto TpaH3HCTOpa , ^to 
no3BOJiseT co3AaTb 3JieMeHT naMsira c npocToii crpyxTypoii h bhcokoh CTeneHbio 
HHTerpauHH. 

CxeMa ycTpoficTBa connacHo 3TOMy BapHairry noKa3aHa Ha 4)Hr. 38. B 3tom 
BapwaHTe, b oTjiH*rae ot ceMHaAuaToro BapnaHTa, npeAycMOTpeHO ncno^b30BaHHe 
AByx ranoB peracrpoB. IlocjieAOBaTejibHOCTb 3TanoB pereHepauHH HH(£opMaijHH 
noxa3aHa Ha 4>Hr. 39. Tax ace, xax h b niecTHaAuaTOM BapnaHTe, b 3tom sapnaHTe 
npeAycMOTpeHO Hcnojib30BaHHe MeTbipex cmokhmx 3/ieMeHTOB naMsra. 
IlocjieAOBaTejibHocTb onepaimfl c^HTHBaHHsi , crapaHHH h 3anwcH cooTBeTCTsyeT 
ceMHaAuaTOMy BapnaHTy Bbino^HeHHH H3o6peTeHHM, h Bee onepaipiH nocneAOBaTe/ib- 
ho noBTopaiOTCa npn Bbi6ope cjiosapHbix iuhh. ftaHHbie co cnoBapHbix hihh 
c^HTbiBaiox h coxpaHMioT b peracTpe 1 . B a^hhom BapnaHTe xaacAbifi 6ht 

HH(j)OpMaUHM XpaHHTCH B perHCTpe 1 B HHBepTHpOBaHHOM BHAe no OTHOUieHHIO K 
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MHcjDopMauMM sMeftKH naMSTH. Ilocjie 3Toro BbinojiH^eTC^ onepauHH CTHpaHws. 
onwcaHHaM Bbiiue jmsi ceMHaAuaToro BapwaHTa BbinojiHeHnsi H3o6peTeHH*. Bo speMs 
onepauwM CTMpamiii AaHHbie, CTMTaHHbie H3 peracrpa 2, Tep*K)Tcs, ^to onpeAe;i5ieT 
Heo6xoAHMOCTb noaroTOBKH peracrpa 2. AaHHbie M3 peracrpa 1 eme pa3 
nepenwcbiBaioTcs b smeHicy naMHTH. Bee 3th onepauHH nocneAOBaTejibHO 
noBTopaiOTCs npn nepexjiio^eHHH cjiOBapHbix ujmh. YcTOMMMBoe xpaHeHHe 
HHc£>opMamiH o6ecne^HBaeTC^ TeM, *rro nepwoA onepauHH pereHepauHM cymecrBeHHo 
MeHbnie cpe^Hero BpeMeHH, b Te^eHHe KOToporo npowcxoAHT ncrreps xpaHsnueHc* b 
naMsra HHcJ)opMaiiHM. Peracrp 1 hjih perwerp 2 Mcnoiib3yiOTC3 j\nn npoBepKH 
onepauHM crapaHHa h 3anHCH. IlpH 3tom npw BpeMeHHOM xpaHeHHH HH^opManmi 
peracTpa 1 b peracrpe 2 Momo CTepeTb HHcjx>pMaijHJO b peracrpe 1. II o OKotniaHHB 
onepauHH crapaHHs h nocjie nepe3anHCH HHc^opMaunH H3 peracrpa 2 b peracrp 1 
BbinoiiH^eTca onepaijMs 3anncH. Onepamra 3anHCH, crapaHMs h c^HTbiBaHHs 
BbinojiH^ioTCH aHajioraqHO ceMHaAijaTOMy BapnaHTy. Tlpn 3tom oah3ko b onepannio 
CTHTbiBaHHs Heo6xoAMMO BHecra KoppexTHBbi, nocKOJibxy b AaHHOM cjiyqae a^ih 
noBbinieHMH 6biCTpoAewcTBHH npn BbmojmeHHH onepauHH crapaHHs h 3anncH mnpnHa 
o6jiacra noTeHUHajibHoro 6apbepa rtih Bbicora noTeHuwajibHoro 6apbepa Me^Ay 
o6jiacTbio 3axBaTa ajiexTpH^ecKoro 3apsAa h BHemHHMH o6jiacraMH AOTraHa 6biTb 
yMeHbmeHa. Ylpn 3tom bo BpeMH onepamra cwrbiBaHHa coxpaHeHHasi HHcJ)opMami5i b 
naMOTH 6yAeT-noTep5iHa, h no3TOMy c uejibio npeAOTBpaTOTb Taicyio noTepio 
MHcjDopMauMH ee Heo6xoAHM0 nepe3anHCbiBaTb. riocjieAOBaTejibHocTb TaKoii onepamra 
Taxaa ace, xaic h ajia onepauHH pereHepaijHH, a eAMHCTBeHHoe otjih^hc coctoht b 
tom, vto CTHTaHHaa HH^opMauH^ nepeAaeTca bo BHemHee ycrpoHCTBo. Taxoii ^ce 
cnoco6 Mcnojib3yeTcsi m b Apyrax BapnaHTax, BbinojiHsnomux onepaijHio 
pereHepauHH. 

ZtBaAuaTbiH BapnaHT 

flBaAuaTbiM BapnaHT BbinojmeHHs npeAJiaraeMoro b M3o6peTeHHH ycrpoiiCTBa 
noKa3aH Ha (J)hi\ 40 h 41. Bjiox-cxeMa 3Toro ycrpoHCTBa noKa3aHa Ha 4>nr. 40. 
riocjieAOBaTejibHOCTb BbmojmeHHH onepaijHH pereHepam™ noKa3aHa Ha cfwr. 41. 

3tot BapHaHT OTJiH^aeTCsi ot AesOTHaAUaToro TeM, mto npw BbinojiHeHHH 
onepaijHs npoBepxH crapaHHfl He BbinojiHseTc^ Ka^Aoro 6nTa, h onepauHH 
CTHpaHHH 3aBepmaeTCs, xorAa bo scex n^eiiKax, HHC^opMauHs b kotopmx AOJiXHa 
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6biTb CTepTa. Hanps^ceHMe CTaHeT HM^ce 3aflaHHoro noporoBoro HanpsaceHM*. Bo Bcex 
apyrax OTHOiueHHStx 3tot BapwaHT aHajioraMeH flessTHafluaTOMy BapwaHTy m 
OTJiMqaeTca TeM, mto b hcm He Tpe6yeTca HMeTb perwcrp Ha xa>K#OH HHc£>opMauHOH- 
hoh mwHe bo BpeMa onepauHH CTHpaHwa, nocxo;ibxy npoBepxa CTHpaHHsi He 
BbinojiHHeTCM jinx Ka^oro OHTa, a Tax>xe TeM, ^to b hcm He Tpe6yeTca btopoh 
peracrp. 

IlBaziuaTb nepBbm BapnaHT 

B^OK-cxeMa sBajmaTb nepBoro BapwaHTa BbinojmeHHsi H3o6peTeHHs noxa3aHa 
Ha cf)Hr. 42. 

OiviH^HTejibHas oco6eHHOCTb 3Toro BapnaHTa coctomt b tom, *3to b ozihoh 
sj^eiixe coxpaHsteTcs 6ojibme o/jHoro 6ht3 HH(f>opMaijHM (MHoro3Ha*moe xpaHeHne 
HH4)opMamin) . OrpyKTypa SJieMeHTa naMsrra b 3tom BapnaHTe Taxaa ace , xax h b 
m ecTH a Au,aTOM BapnaHTe. 

Ha 4>Hr. 43 noxa3aHa 3xcnepHMeHTajibHa5i xapaxTepncTHxa 6iioxa sraeex no 
3TOMy BapwaHTy BbinojiHeHH* H3o6peTeHns. Ha rpacf>Hxe noxa3aHO H3MeHeHHe 
3JieKTpHMecKoro Toxa b HH(J)opMaruiOHHoii mHHe bo BpeMeHH npn HanpsDxemiH Ha 
iiiHHe HCToxa 0 B, Ha HH<£opMaijHOHHOH mHHe 2 B h Ha c^OBapHOH mHHe 9 B. ripn 
He6o^bniOM yBejinqeHHH 3JiexTpH^ecxoro noTeHUHa/ia Ha cjioBapHOH uiKHe HH^cexmisi 
3JiexTpoHOB 3aMe^iMeTC^ T ^to ynpomaeT npouecc H3MepeHH5i H3MeHeHHH Toxa bo 
BpeMeHH. H3 rpacJ)Hxa bh^ho, ^to npn cjmnmuoM HaxonjieHHH 3JiexTpoHos b 
o6jiacTH xpaHeHH^ b noporosoM Hanps^eHHH nponcxoAHT H3MeHeHH3, CBH3aHHbie c 
paccenBaHHeM hjih zjHcnepcHen, h 3JiexTpHMecxHH tox H3MeH5ieTC5i CTyneH^aTO. 
Kax/ioMy noporoBOMy 3Ha^eHHK) cooTBeTCTByeT pa3Haa MH(f>opMai*H5i, *ito ^ejiaeT 
B03M0>KHbiM MHoro3Ha^Hoe xpaHeHHe HH(J)opMai^,HH. HanpHMep, coctoshhk), npw 
xotopom HaxonjieH ojum 3JiexTpoH, cooTBeTCTByeT HH(f)opMaijH5i "0, 0", flByM 
HaxonjieHHbiM 3jiexTpoHaM cootb eTcrsy eT HH(J>opMaijH5i "0, 1", TpeM HaxonjieHHbiM 
3JiexTpoHaM cooTBeTCTByeT HH^opMaijHsi "1, 0", a wrapeM HaxonjieHHbiM 

3JieXTpOHaM COOTBeTCTByeT HHCf>OpMaiJH5I "1, 1", *ITO 03Ha^aeT B03MO)KHOCTb 

xpaHeHHs flsyx 6htob. 3tot BapnaHT H3o6peTeHH5i OTmwaercsi npocToii 

HAeHTHCjDHXai^Heii COCT05IHH5I no CpaBHeHHK) C yCTpOHCTBaMH C MHOr03Ha^HbIM 

xpaHeHHeM, HHc^opMaiiHs b xoTopbix onpeAeji^eTCH nocjieflOBaTejibHbiM cpaBHeHneM 
xapaxTepHCTHx. OrpyKTypa 3anoMHHaiomero ycrpoHCTBa b 3tom BapnaHTe 
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M3o6peTeHH!a aHajiora^Ha crpyxType neBATHaAuaToro BapMaHTa m OTjiMMaeTesi Tew, 
mto perwcTpbi, cooTBeTCTByiomMe xaacAOH H3 cnoBapHbix iiihh, mmciot 6ojibiuoe 
KOiiM^ecTBO 6htob. a Tax>xe HanpsmeHneM m BpeMeHHbJMH xapaxTepHCTuxaMH ripn 
Bbino^HeHHH onepaijHii 3anwcH h c^HTbiBaHM^. B 3tom BapwaHTe H3o6peTeHH5j 3axBaT 
OAHoro 3JieKTpoHa cooTBeTCTByeT HaxonjieHHio oahoh qacTM HHtjx>pMaijHH, ho, xax 
y>xe HeoAHOKpaTHo ynoMHHajiocb, npn 3axBaTe h y^ajieHMH 3/texTpoHOB nponcxoAST 
BepoOTHOCTHbie npoueccbi, KOTOpbie Bbi3biBaioT no^BJieHwe HecTa6iuibHocTH h c6oeB b 
pa6oTe naM^TH h yxyAmaiOT ee xapaxTepHcraxn b qacrH 3anwcH m CTHpaHHs 
MH^opwauMH. Ha noBbimeHHe cra6HJibHOCTH xpaHCHHSi HHcfjopMauHH b naMSTH 
3(}xf>eKTHBHo B/iM5ieT BbinojiHeHHe onepauMH pereHepauHH HHcfropMamm h 
BbinojiHeHMe onepauHH npoBepxw npn 3anncH h CTHpaHHH. 3anwcb MHoro3Ha^HOM 
MH<|)opMauHH ocymecTBji5ieTC5i H3MeHeHneM BpeMeHH 3anwcH (AJiHTejibHocra xa>KAoro 
HMnyjibca 3anncM hjih hx cyMMbi). BpeMsi 3anncH xapaxTepH3yeTcsi bcjih^hhoh, 
nponopuHOHa/ibHOH RjmTtjihHOCTvi 3anHcn. Kaic h b inecTHaAuaTOM BapnaHTe, o6jiacTb 
xpaHeHHs b stom ycTpoHCTBe HMeeT He6ojibinHe pa3Mepbi, a HH>Kexm*si OAHoro 
3JiexTpoHa BjiM^eT Ha BeposTHocrb MH^ceKi^HH cneAyiomero 3JiexTpoHa, OAHaxo 
4>yHKUM^, onncbiBaiomas stot 34xf>exT OTHOCHTejibHO ^incjia 3axBa^eHHbix 

3JieKTpOHOB MMeeT BHA 3KCnOH6HTbI. JJjISl Bbl6opO^HOM 3anHCH MH^OpMaiJlIH 

npeAnoMTHTejibHo vBejinqHBaTb kojih^cctbo 3Ha^eHHii Hanp^5KeHH^ 3airacH, a He 
BpeMs 3anwcH. Hanps^eHne 3anMCH MeHaeTCsi nponopuwoHajibHO, t.k. npw mocexmra 
3iieKTpoHOB noA AewcTBueM HanpH^eHHH ot BHemHero HCTOTOHxa crapaHHsi 
HH(£>opMamra TOJibxo M3MeHeHHeM noTemjHajia b o6jiacra 3axBaTa 3apsAOB 
cymecTByeT 6ojihwasi BepoaTHOCTb Toro, wro cjieAyiomira 3.nexTpoH 6yAeT 
MH^ceKTHposaH Ha npeAbiAymnii. Heo6xoAHMO OTMeraTb, *jto 3Toro mo^cho 
OAHospeMeHHO Hcnojib30BaTb pa3JiH^Hbie MeTOA H3MeHeHwa Hanp^eHHH 3anHCH h 
MeTOA H3MeHeHH53 BpeweHH 3anHcn. JXjisl BBinojiHeHws onepauwM c*iHTbiBaHHs b 3tom 
cjiyqae M3-3a 6ojibinoro xo/uraecTBa CTHTbreaeMbix coctohhmh Tpe6yeTC5i 
Hcno^b30BaTb reHepaTop onopHoro HanpsaceHwsi. B MHoro3HaMHOM 3anoMHHaiomeM 
ycTpoHCTBe A-^3 BbinojiHeHHe onepaijHH xohtpojih h^h onepauHH pereHepauwH 
MHoro3Ha*iHOM HHcjDopMauMH Tpe6yeTC5i Tax^ce HMeTb cooTseTCTByiomHe ycTpoiicTBa 
A-na xpaHeHH^ MHo>xecTBa 3HaMeHHH MH(J)opMauHH. 
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ycTOMMHBas pa6oTa 3anoMHHaK>mero ycTpOMCTBa o6ecneqwBaeTC5i 6ojibuiMM 

KOJIMMeCTBOM HaKOriJieHHblX 3^eKTpOHOB (eCJIM, HanpMMep, nflTb 37ieKTpOHOB 
COOTBeTCTByiOT COBnaAeHMK) MH(J)OpMaiXMM) , KOTOpbie 60Jiee 3Cj}CjDeKTHBHO 

xapaKTepw3yK)T 3amicbiBaeMyio HHcfropMauHio, qeM oamh 3JiexTpoH. IlpH 3tom 
CTpyKTypa naMsmi n nociieAOBaTejibHocTb onepaijHH oeraiOTCsi tskhmm )Ke. 

YCTpOHCTBO naMSITH, B KOTOpOM XpaHeHHe HHC^OpMaUHH OCy^eCTBJIHeTCS 6oJIbIIIHM 
KOJIH^eCTBOM 3JieKTp0H0B, OTJHMaeTCS MeHbllieii no CpaBHeHHK) C yCTpOHCTBOM , 
MCnOJIb3yK)mMM flJlfl XpaHeHM^ OflHH 3JieKTpOH, BepOMTHOCTbK) B03HHKH0BeHH5! 

yKa3aHHbix Bbiiue sBJiemiH h 6ojiee ycTOH^HBoii pa6oTOH. IlpM 3tom H3MeH5noTC2 b 
jiy^myio CTopoHy n flpyrae xapaxTepHCTHKH ycrpoiiCTBa, b ^acTHOCTH y^ ji h h si gtch 
ijhkji onepat^MM pereHepauHM m CHH;*caeTC5i noTpe6./i5ieMbiii tok. 
ZlBaziuaTb btopoh BapnaHT 

OnepauwH pereHepauHM rjisi ABa^uaTb BTOporo BapwaHTa BbinojmeHH* 
H3o6peTeHM5i noKa3aHa Ha $wr. 44. 

3tot BapwaHT OTJiw^aeTCsi tcm, qTO onepauHio pereHepaipiH BbinojiHaiOT bo 
BpeMs xpaHeHH5i HHc£>opMauHH, a npoBepxy crapaHH5i/3anHCH He npoH3Bo/j5n\ 
CTpyKTypa 3Toro 3^eMeHTa naMSITH Taxast ace, xax h b ABa/waTb btopom BapnaHTe, 
o^HaKo KpeMHMeBbie KpHcrajiJiiMecKHe ^acraubi b o6./iacra xpaHeHnsr hmciot pa3Mep 
okojio 4 hm. ripw onepauMM 3anncH h HH^ceKUHH oahoto 3JieKTpoHa b o#Hy Taxyio 
KpHCTajuiH^ecKyio qacrauy Bepo^THOCTb HH>KeKijHH bo BTopyio KpMCTajuiH^ecKyio 
^acTHiiiy cymecTBeHHo CHH^caeTCsi. BpeMs, Tpe6yeMoe j\nn mocexijHH BToporo 
3JieKTpoHa, HaMHoro 6o;ibnie BpeMCHH, Heo6xoAHMoro rjisi hh^kckijhh nepBoro 
3jieKTpoHa. rio3TOMy Hanp^xeHMe 3anHCM Tpe6yeTca noAflep^KMBaTb AocraTO^HO 
AOiiro b Te^eHwe BpeMeHM, KOTopoe 6ojibme cpe^Hero BpeMeHH hh^ckuhh oahoto 
3JieKTpoHa, a c y^eTOM HeKOToporo BeposraocTHoro otkjiohchhs 3to BpeMs, KpOMe 
toto, aoji^cho 6biTb MeHbrae, hcm cpeflHee BpeMs, Heo6xoflHMoe ajih HH>KeKijiiH flByx 
3JieKTpoHOB. C/ieAOBaTcnbHo, 3tot BapHaHT o6ecne^HsaeT ycToi^HBoe xpaHeHMe 
HH(})opMamiH, h npn xpaHeHHM o/jHoro 6nTa b 3anoMHHaiomeM 3JieivieHTe mm npw 
MHoroypoBHeBOM xpaHeHMH AaHHbix b BH#e 6ojibuioro KOjnmecrBa 6mtob b o/jhoh 
s^eince He Tpe6yeTCH BbinojiHsrrb onepauHH nposepKH. 

Hn^ce onncaHbi OTflejibHbie npuMepbi nepHcJ)epHHHbix cxeM c He6ojibiuoH 
njiou^aflbio noBepxHOCTH, KOTopue pa6oTaiOT c He6ojibuiHMH 3JieKTpH^ecKHMH 
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3ap5maMH, HMdOT HH3KHH ypOBCHb myMa M HaH60Jiee npHrOAHbl J\J\* HCnO/Jb30BaHHS 
C 0^H03ilCKTp0HHbIMM 6jI0KaMM naM5ITH, MyBCTBHTCnbHblMH K B03AeHCTBHK) my Ma, a 

TaK^e cnoco6bi hsfotobjichhsi t3kmx nepuc^epHHHbix cxeM, HMeiomHx.Tpe6yeMbie 
xapaKTepMCTHKM h He6oJibuiyio anomaAb noBepxHOcra, KOTOpbie no3BOJisnoT co3jaaTb 
MHTerpMpoBaHHbie sanoMHHaiomHe 3/ieMeHTbi c bmcokoh CTeneHbK) HHTerpauHM, 
cooTBeTCTByiomMe BapnaHTaM BbinojiHeHwa H3o6peTeHM5i c ^Ba^i^aTb TpeTbero no 
ABaAUaTb n^TbiH. 

YcjiOBHoe o6o3HaqeHHe 3.neMeHTOB 3thx ycTpowcTB noxa3aHo Ha cJ)Hr. 45. Bo 
Bcex 3TMX ycTpoiiCTBax j\jisi Toro, *rro6bi OTJinqHTb mx ot o6biMHoro no^eBoro 
TpaH3HCTOpa , o6jiacrb 3axBaTa 3JieKTpH^ecKoro 3ap5ma H3o6pa)KeHa ^epHOH to^koh, 
noKa3aHHow Ha cxeMe nojiynpoBOAHHKOBoro 3.neMeHTa naMsira, M3o6paxeHHoro Ha 
(par. 45. 

flBaziuaTb TpeTHH BapnaHT 

CxeMa nojiynpoBOAHHKOBoro 3anoMHHaioinero ycrpoHCTBa corviacHO ABaAuaTb 
TpeTbeMy BapHaHTy BbinojmeHHsi H3o6peTeHH5i h rpacfmKH, H/LnrocrpHpyionxHe 
onepamra cwrbiBaHHs, crapaHHH h 3anHCH, noxa3aHbi Ha 4)nr. 46-49. 

ripHHUHnHajibHa5j cxeMbi 3Toro BapwaHTa noxa3aHa Ha <$nr. 47. Ha (J>:nr. 46 j\nsi 
npocroTbi noKa3aHa TOJibKo o#Ha napa HH(jx>pMauHOHHbix himh, xora Ha npaicraKe b 
no/iynpoBOAHHKOBOM 3anoMHHaK>m,eM ycrpoHCTBe HMeercsi MHoro TaKHX ihhh, 
pacnojioaceHHbix, KaK noxa3aHo Ha ^epTe^e, phaom flpyr c #pyroM. rioKa3aHHbie Ha 
c}DHr. 46 3JieMeHTbi MM1, MM2, MM3, MM4 o6pa3yK)T MHorocaoiiHyK) MaTpHijy 
naMHTH h pacnojio)KeHbi b ee bcpxhhx h hhkhhx cjiosix. MOn-TpaH3Hcrop M3 h 
MOn-TpaH3HCTop M4 npeACTaBJiiiioT co6ofl MOn-TpaH3HCTopbi Bbl6opKH 
JiOKajibHbix HH4)opMauHOHHbix ihhh. MMl, MM3 npeflcraBjiaiOT co6oh 
3anoMHHaiomHe 3JieMeHTbi HH^cHero cjioh h coeAHHCHbi b hh^chcm cjioe c JiOKajibHoii 

HH(J)OpMaUHOHHOH 1UHHOH LDL. MM2, MM4 SBJISHOTCS 3anOMHHaK)mHMH 

3/ieMeHTaMH BepxHero cjioh h coeAHHeHbi b BepxHeM oioe c jioxanbHbiMH 

MH^DOpMaUHOHHblMH IHHH3MH LDU. UlHHa HCTOKa BbinOJIHeHa o6meH RJ1SI BCpXHHX H 

hh^chhx 3JieMeHTOB. UlHHa LDL coeAHHeHa c jioicajibHOH HH(J)opMai;HOHHOH uimhoh 
Dl ^epe3 TpaH3HCTop M3. UlHHa LDU coeAHHeHa c jioKajibHOH HH<£opMaijHOHHoii 
iuhhoh Dl ^epe3 TpaH3HCTop M4. Tpynna H3 MaTpnubi 3anoMHHaiomHx 3JieMeHTOB h 
MOn-TpaH3HCTopa Bbi6opKH JiOKajibHbix HHcJ^opMai^HOHHbix ihhh b AajibHeiiineM 
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Ha3biBaeTC5i 6tiokom naMsrra. B ycTpOMCTBe mmciotcm Tax^e o6iUMe HH4)opMauMOHHbie 
uiMHbi D2 h Dl. Ha HHcfropMauHOHHoii ihhhc D2 pacnoJioaceH BcnoMoraTejibHbiH 6jiok 
naM^TM, coctoshuhh M3 BcnoMoraTejibHbix 3anoMHHaiomMx sjieMeHTOB DMM1, 
DMM2, DMM3, DMM4 w MOn-TpaH3HCTopoB Ml h M2 Bbi6opxH /ioxaribHOH 

MH(J)OpMai;HOHHOM IHHHbl, KOTOpbie COC^MHCHbl C APY™MH 3JieMCHTaMH CXCMbl TaK 
)Ke, K3K M OCHOBHOM 6iIOK naMflTH. 

BpeMeHHbie ^narpaMMbi, HuuiiocTpHpyionjHe pa6oTy cxeMbi, noKa3aHbi Ha ejwir. 
48 m 49. J\j\n pa3p5iAKM 3TMX cxeM Ha o6mwe HHcjx)pMauHOHHbie uiHHbi Dl h D2 
Mcnojib3yK>TC5i MOn-TpaH3HCTopbi M5 m M6 npeABapHTejibHoro.pa3pMAa. KpoMe 
Toro, stvl o6mwe HHc^opMauHOHHbie mHHbi Dl m D2 coeflMHeHbi ^epe3 MOI1- 

TpaH3HCTOpbI M7 H M8 C yCHJIHTeJIHMH C^HTblBaHH^ (AH^epeH^a/IbHblMH 
yCHJIHTeJISMH), COCTO^mHMH H3 TpaH3HCTOpOB M13, M14, M15, M16. 

Rjix pa6oTbi ycHJiHTejieH c^HTbmaHHH ohh Mepe3 TpaH3HCTopw Mil, Ml 2 

COeAHH^IOTCfl C MCTO^HHKOM IIHTaHHH. J\jlSL pa3pSAKH yCHJIHTCJICH C^HTblBaHHS OHM 

coeAHHeHbi c AByx ctopoh c iuhhsmh D3 h D4 BBO/ja/BbiBOAa qepe3 MOn- 

TpaH3HCTOpbI M9 M M10. 

Hw)Ke onHcaHbi onepaijHH c^HTbraaHHs, crapaHM h 3anwcH, BbinoJiHseMbie 
npeA-no^eHHbiM b 3tom BapnaHTe ycrpoHCTBOM. 3to ycrpoHCTBO oiviH^aeTCH tgm, wyo 
qTeHHe h 3anwcb ocymecTBJi5iK>TC5i nepexjiio^eHHeM BepxHero h HH^cHero 
3anoMHHaioinHx 3JieMeHTOB. KpoMe Toro, b npHBeAeHHOM HH^ce onucaHHH bhcokhh 
ypoBeHb noporoBoro Hanpa^ceHHH 3anoMHHaK>mero 3JieMeHTa BepxHen o6jiacra 
o6o3Ha^eH xax "1", a hh3khh ypoBeHb noporoBoro Hanpn^eHHa o6o3Ha^eH xax "0". 
KpoMe Toro, BbicoKOMy ypOBHK) cooTBeTCTByeT TaK)Ke jioraHecKas "1", a HM3KOMy 

ypOBHIO COOTBeTCTByeT JIOrH^eCKHH "0". IlpH Heo6xOAHMOCTH JiorH^ecKHe ypOBHH H 

noporoBbie Hanp5i^ceHH5i MoryT 6wtb, Kax o^cbhaho, HHBepTHpOBaHbi . 

JXo paccMOTpeHH^ oco6eHHOcreH pa6oTbi cxeMbi, noKa3aHHOH Ha (fmr. 47, 
noMCH^eTca, kskmm o6pa30M MeH5JK)TCH Hanpa^ceHH5i, npnno)KeHHbie K 
3anoMMHaioin,HM 3JieMeHTaM npn BbinojiHeHHH onepauHH 3anncH h crapaHHs. 

fljia onepauMH c^HTbiBaHHH Ha a^ewKy naM^ra, KOTopaa npeAHa3HaMeHa j\nsi 
CTHTbiBaHwa (b AaHHOM cny^ae 5iMeHxa MM1) h Ha jioxajibHyio HH(}x)pMaimoHHyK> 
uiHHy cooTBeTCTByiomero BcnoMoraTenbHoro aneMeHTa (b 3tom cjiy^ae DMM1), 
noAaeTC^ HanpsKeHHe npeABapHTanbHoro 3ap^Aa (HanpHMep, 2,5 B), a k cjiOBapHpn 
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ujMHe (Wl) h ihhhc (DW1) BcnoMoraTe;ibHoro ajieMeHTa naMs™ noAaeTca 
HanpsraceHHe CMHTbrnaHHsi (HanpHMep, 2,5 B), b pe3y^bTaTe qero nponcxoAHT 
BKJiioqeHMe MM1 n MM2 h pa3psiAKa JioxajibHOH mhcJdopmri^hohhom lumhu (LDL) h 
ziOKajibHOM BcnoMoraTejibHoii HH<J>opMaunoHHOH mnHbi (DLDL). Ha BcnoMoraTe;ib- 
hom 3anoMHHaiomeM sjieMcme DMMl 3apaHee ycraHOBjieHO coctoahhc c noporoBbiM 
HanpsDKeHneM b HHTepBajie ot "1" h "0". IloaTOMy, xor^a b MM1 AaHHbie paBHbi 
"0", HanpM^ceHMe Ha LDL 6bicrpo yMeHbnjaeTca, a Kor^a stm AaHHbie paBHbi "1", 
Hanpsj^eHHe 6biCTpo yMeHbinaeTca Ha DLDL, b pe3yjibTaTe ^ero Ha LDL 
no/mep^<HBaeTc^ BbicoKoe HanpsDKeHHe. 

ripn BbinoiiHCHMH onepauHM crapaHHs HanpsmeHHe Ha BepxHHX LDL h hh>khhx 
LDU MH(J)opMauHOHHbix mHHax h inuHe S HCTOKa cooTBeTCTByeT BbicoKOMy ypoBHK) 
(HanpHMep, 5 B), npn 3tom k cnosapHOH niHHe Wl npnjioxeHO HanpsraeHHe 
crapaHHs (HanpHMep -10 B), b pe3yjiKraTe ^ero nponcxoAHT na^eHHe noporoBbix 
Hanp^^KCHHH bo Bcex 3anoMHHaioinHx a^ieivieHTax. 

ripn BbinojiHCHHH onepaijHH 3airacH Ha ihhhc (S) ncToxa yeraHOBjieH bhcokhh 
ypoBeHb HanpsixeHHs (HanpHMep, 5 B), Ha jiOKajibHOH HHc^opMaijHOHHOH mHHe LDL 
3anoMHHaiOEuero 3;ieMeHTa (b flaHHOM cny^ae MM1), b kotopom AOJi^cHa 6biTb 
3anncaHa "1", ycraHOBjieHO HanpsDKeHHe 0 B, a Ha jioxajibHyio HHcf)opMaijHOHHyK) 
iuHHy LDU 3anoMHHaiomero 3^eMeHTa (b a^hhom cjiy^ae MM2), b KOTopbiii aojdkch 
6biTb 3anncaH "0", noAaeTca BbicoKoe Hanpsi^eHHe (HanpHMep, 5 B) h Ha 
cjiOBapHyio uiHHy Wl noAaeTcs HanpsaceHHe 3anHCH (HanpHMep, 15 B), IlpH 
npHJio^eHHH k cjiOBapHbiM uiHHaM h HiHHaM AaHHbix MMl HanpsDiceHHS 15 B 
noporoBoe Hanpa^eHne B03paeraeT. TaKOH npouecc nponcxoAHT npn 3anncH "1". 

Ilpn npH^O^CeHHH K HH(£)OpMaiJHOHHbIM HIHHaM, CJIOBapHbIM HIHHaM, HIHHaM HCTOKa H 

cjiosapHbiM HiHHaM MM2 Hanp5i^eHHH 10 B He nponcxoAHT noBbinieHHsi noporoBoro 
Hanpsi^ceHH^. Taxon npoijecc nponcxoAHT npn 3anHCH "0". 

B npHBeAeHHOM Bbinie onncaHHH 3Ha^eHHH HanpsoKeHHH yxa3aHbi mnbico b 
Ka^ecTBe npHMepa. CymecTBeHHbiM sibjixctcsl to, ^to bo BpeM5? 3anncH noporoBoe 
Hanp^^ceHne noBbiniaeTCs OTHOCHTe/ibHO npnjioaceHHoro HanpaaceHHSi 3anHCH Ha 
OMeHb KopoTKoe BpeMsi ao npeAejibHO AonycTHMoro ypoBHK, a bo BpeMs crapaHHs 
noporoBoe HanpaaceHHe CHH^caeTCH oth ochtcji bH o HanpsaceHHSi crapaHHsi Ha o^eHb 
KopoTKoe speMsi Taicace ao npeAejibHo AonycTHMoro ypoBHM. 



- 56 - 

HanpaaceHwe Ha iuHHe MCTOxa h Ha jioxajibHOM MH^opMaunoHHOM mwHe 
3anoMMHaiomero 3/ieMeHTa, b kotopwh 3anHCbiBaeTca "0", coxpaHseT noBbiuieHHoe 
noporoBoe nanpsxeHHe Ha MaKCMMajibHO bo3mo*chom bmcokom no OTHomeHHK) k 
3anHCH "1" ypoBHe. a bo BpeMs cwrbiBaHwsi HanpsnKeHwe CiioBapHOH hihhm h 
HanpsuKeHwe JioKaTbHOH HHcjDopMauHOHHow uiHHbi orpaHM^HBaiOT noBbimeHHe 
noporosoro HanpsraeHHa MaKCMMajibHo B03M0>KHbiM hm3kmm ypoBHeM. 

Hw^Ke noApooHo onwcaHa onepaims CMHTbiBaHws, BbinojiHsieMaa c 
Mcnojib30BaHMeM a.ieMeHTOB MM1 h MM2 naMsrra h BcnoMoraTe/ibHbix sntMemoB 
DMM1, DMM2. ripH 3tom npeAnojiaraeTcs, mto HH^opMauHs "0" 3anHcaHa b 
hm^(hk)K) smtPnty MM1 naMHra, a "1" 3anwcaHa b BepxHioio s^eincy MM2 naMsra. 

BpeMeHHas OTarpaMMa onepamiH CTHTbiBaHHH noxa3aHa Ha (J)Hr. 48. BHa^ajie 
LDl h DLD1 HaxoziHTca noA HanpsniteHHeM BbicoKoro ypoBHs, jioxajibHas 

HHC}30pMaUHOHHa3 HIHHa, Bbl6paHHaH MOE[-TpaH3HCTOpOM M3, h jioxa/ibHaa 

BcnoMoraTejibHas ira^opMamiOHHasi mHHa, Bbi6paHHasi MOn-TpaH3HCTopoM Ml, 
BKJiioqeHbi, /ioxajibHa^ HHcJ)opMamioHHaH niHHa LDL coeAHHeHa c o6meft 

HHC|DOpMaUHOHHOH EOHHOH Dl, JIOKaJIbHaS BCnOMOraTCJIbHafl HH<J)OpMaUHOHHaa mHHa 

DLDL coeAHHeHa c o6men HH^opMauHOHHOH iuhhoh D2. 3aTeM Ha PDG 3aAaeTcsi 
Hanp^)KeHHe BbicoKoro ypoBHs, MOIl-TpaH3HCTOpbi M5, M6 nepe3apsiAKH 
nepeioiJo^aiOTCs h npoHexoAHT nepe3apsiAKa LDL, DLDL, Dl h D2. Ha SADG TaK^e 
3aflaH BbicoKHH ypoBeHb Hanp5i)KeHH5i, ycwjiHTejib cwrbiBamisi h MOn-TpaH3HCTop 
pa3pHAKH M9, M10 BK/iio^eHbi, h HanpH^ceHHe Ha o6ohx sxoAax D3, D4 ycwjiHTejisi 
CMHTHBaHHs cHH»caeTC5i ao noTeHi^Hajia "3eMJin'\ 3aTeM BKJiio^aiOT cjioBapHyio niHHy 
Wl h BcnoMoraTejibHyio cjioBapHyio muHy DWl, h nH(f>opMaijHOHHa5i mHHa'HaqHHaeT 
pa3paxaTbC^. ripn 3tom b 3anoMHHaK>m,eM ajieMeHTe MM1 3anwcaH "0", h ero 
noporoBoe HanpsDKeHHe HH^e, ^eM BcnoMoraTejibHoro 3anoMHHaiomero 3JieMeHTa 
DMMl, a 6ojiee 6biCTpoe naAeHHe HanpsmeHHsi Ha Dl *ieM Ha D2 onpeAejiseT 
6biCTpyio pa3p^AKy. 3aTeM Ha TIG 3aAaeTca BbicoKoe HanpH^ceHHe, MOn- 

TpaH3HCTOpbI M7, M8 BKJHO^iaiOTCS, H no 06HJHM HH4>OpMaUHOHHbIM IUHHaM Dl H D2 

HanpsraeHHe nocTynaeT Ha ycwjiHTcnb c^HTbiBaHHs. Iloc/ie 3Toro Hanpn^ceHHe Ha SAP 
CHM^caeTCM ao HH3xoro ypoBHa, a Ha SAN noBbiniae-rcsi ao Bbicoxoro ypoBHa, b 
pe3yjibTaTe Mero nponcxoAMT BKJiioiieHHe MOII-TpaH3HCTopoB Mil h M12 h 
BKJiioqeHHe ycnjiHTejis c^HTbiBaHH*, a pa3HocTb Hanp^^ceHHH Ha AByx iuHHax 
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BBoWBbiBoaa D3 11 D4 B03pacraeT no Hanpa>KeHHa HCTOMHinca nHTaHHa. TaxoH 
npouecc o6ecnemiBaeT CHHTbiBamie AaHHbix H3 HH>KHero aanoMHHaioinero aneMeHTa 
MM1, npHMeM cmrrbiBaHHe cocroaHHa BepxHero 3Jie M e H Ta MM 2 naMara nponcxoAHT 
aHajioniMHbiM o6pa30M. B 3to BpeMa b xaqecrBe MOn-TpaH3HcropoB bh6opkh 
JiOKa^bHbix HHtpopMauHOHHbix ihhh (niHHbi CHraajiOB LD2, DLD2) ncno^b3yioTca 
TpaH3HCTopbi M2, M4. OiOBap H aa mn H a Wl h BcnoMoraTejibHaa cjioBap H aa mnHa 
DW BKJiioqaioTca, h Ha^HHaeTca pa3paflxa HH<popMauHOHHOH iuhhw, nocKOJibKy H3- 
3a Toro, hto noporoBoe HanpaaceHHe juia MM2 Bbime, MeM noporoBoe HanpajKemie 
DMM4, paspa^Ka Dl nponcxoflHT 6ojiee Me^JieHHO, qeM D2, h HanpaaceHHe Ha Hen 

OCTaeTCa BblCOKHM. 

Hw>Ke onncaH npouecc BbinoJiHeHHa onepaimn crapaHHa. £0 Haqajia crapaHHa 
bo Bcex aqeiocax BbinonHaeTca 3anwcb. Taxaa 3anncb Heo6xoAHMa ^jia Toro, ^to6h 
npeflOTBparaTb qpe3MepHoe crapaHHe aqeeK (noporoBoe 3Ha<ieHHe He ao/ijkho 
npeBbimaTbca) npn HenpepbiBHoii sanHCH "0". Ha LDl h LD2 sa^aeTca BbicoKoe 
HanpaaceHHe, MOn-TpaH3HCTopbi Ml, M2 Bbi6opKH BKjnoqaiOT jioxajibHbie 

HHCpOpMaUHOHHbie fflHHbl, H BepXHHe H HH2CHHe JIOKajIbHbie HHCpOpMaHHOHHbie mHHbl 

LDL h LDU coeflHHaiOTCa c o6meH hh<popm3hhohhoh hihhoh Dl. Ha PDD no^ae-rca 
HH3Koe HanpaaceHHe, a Ha PDG no^ae-rca Bbicoxoe Hanpa^eHHe, MOn-TpaH3HCTopbi 
M5, M6 npeflBapHTejibHoro pa3pa#a HH(popMan.HOHHOH hihhh Haxo^aTca bo 
BKJiioqeHHOM cocToaHHH. Ha cjiosapHyio mHHy Wl b TO^Ky, r^e Hanpa^emie Mex/iy 
LDL h LDU flocraraeT Bbicoxoro ypoBHa, no^aeTca HanpaaceHHe 3anncH. 
HanpaxeHHe Ha PDD noBbinjaerca, h TpaH3HCTOpbi Ml, M2, M5 BicaioqaiOTca. Ha 
cjioBapHyio raHHy Wl b To^ucy c bhcoxhm HanpaaceHHeM Mea<Ay BepxHHMH h 
hhxchhmh HHCpopMauHOHHbiMH mHHaMH LDL h LDU noAae-rca HanpaaceHHe crapaHHa. 
TaxoH npouecc no3Bo^iaeT oflHOBpeMeHHO crapaTb HHCpopMainno xax b BepxHHx, Tax 

H B HHXHHX 3.7ieMeHTaX. 

Hn)«e onwcaHa onepaiHia 3anHCH. npn stom npeAno.naraeTca, ^to b hhskhcm 
3anoMHHaiomeM sjieMeHTe MM1 3anHcaH "0", a b BepxHeM 3anoMHHaiomeM 
a^eMeHTe MM2 3anHcaHa "1". Bo BpeMa 3anncH HanpaxeHHe Ha BepxHHx h hhxhhx 
HHcpopMauHOHHbix uiHHax aojixho 6biTb pa3HbiM. OflHaxo bo BpeMa 3anHCH Bbi6op 
3JieMeHTa naMara acudkch 6bm> tskhm, mto6w HanpaxeHwe, npH^ioaceHHoe k 

JIOKajIbHOH HHCpOpMaUHOHHOH IHHHe, 6bUIO nOCTOaHHbIM <HeH3MeHHblM). noaTOMy 
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3anncb b BepxHMe h HHacHMe smeiixH AOJDKHa 6biTb BbinojiHeHa OT^ejibHO. Bo 
M36e^aHMe He6jiaronpH5iTHoro bosachctbmsi Ha 3anoMHHaioiiuiH ajieMeHT npouecca 
3anncM b ApyryK) sqenxy Ha /ioxajibHyio HHcjDOpMauMOHHyio mHHy noAae-rcsi 
nepeMeHHoe HanpsnxeHwe. Ha iuwHy D3 BBO/ja/BbiBO#a ycMjnrrejis! c^MTbiBaHHs 
noflaeTC^ HH3Koe HanpsnxeHwe, Ha LD2 noAaeTcs BbicoKoe HanpaxeHHe, MOI1- 

TpaH3HCTOp (M4) Bbl6opKM JIOXaJIbHOH MHC£>OpMailHOHHOH IUHHbl BKJHOMCH , a BepXHHe 

jiOKajibHbie HH(J)opMauHOHHbie inwHbi LDU ycraHOBJieHbi b coctomhhc HH3xoro 
ypOBHa. 3aTeM Ha LD2 noAaeTca HM3xoe HanpaxeHwe, M4 BbixjiioqaeTCs, h Ha iiiHHy 
noAaeTCH nepeMeHHoe HanpsoxeHHe. 3aTeM Ha inHHax D3 h LDI y era Ha b ji h b a eTC5i 
Bbicoxoe HanpsuxeHne, MOIl-TpaH3MCTop M3 Bbi6opxn jioxajibHOH HH(j)opMauHOHHOH 
niHHbi BKJiioqaeTCsi, h HanpsixeHHe Ha hh^chhx jioxajibHbix mHHax LDL nepeAaw 
noBbiiuaeTCH. riocjie 3Toro Ha cjiOBapHOH uiHHe Wl ycraHaBJiHBaeTca Bbicoxoe 
HanpsDxeHne 3anncH, h npn 3tom M3 ocTae-rcsi bkjikdmchhhm. Taxofi npouecc 
no3BOJiHeT 3anwcaTb "0" b MM1. B 3tom cnyqae M2 AOJmeH HaxoAHTbcs b TaxoM 
coctosihhh, qTo6bi HanpsraceHHe Ha LDU B03pocjio, a 3anncb "1" b MM2 6buia 

HeB03MO^CHa. 

3aTeM HanpH^ceHMe Ha LDI cmmaeTcs, m x LDL, npn nepexjuo^eHMH M3, 
npMx^aAMBaeTCH nepeMeHHoe HanpsaceHHe. Tlocjie 3Toro Hanps^eHHe Ha D3 
CHH^KaeTcs, a Ha LD2 noBbiinaeTca, TpaH3MCTop M4 BXJiioqaeTC5i, m HanpsmeHHe Ha 
LDU cHH^caeTca. npn 3tom Ha Wl noAaeTcs Hanps^eHne 3anwcH. 3thm 
Hanp^^ceHneM b MM2 3anHCbiBaeTCsi "1". IlpH 3tom MM1 bx^iomch, a Hanps^eHHe 
LDL He MeHseTCs, h b MM1 3anncbiBaeTC5j "0". 

3tot BapnaHT BbraojmeHHs H3o6peTeHH5i orjimaercsi TeM, mto jioxajibHbie 
HH(J)opMai^HOHHbie uiHHbi j\j\si xa>KAoro H3 pacno^o^ceHHbix oamh 3a ApyrHM 
3anoMHHaK>mHx aneMeHTOB coeAHHeHbi c oahoh o6meii HHcjDopMaijHOHHOH ihhhoh 
MOn-TpaH3HCTopoM Bbi6opxH h nepexjnoqaiOTcsj b onpeAe;ieHHOM nopsAxe bo 
speMs onepai^HM 3ariHCH h cMHTbiBaHHs, ^to wcxjnoqaeT Heo6xoAHMOCTb b 
yBejiHMeHHH qnena o6mnx HHC^opMaijHOHHbix iiihh hjih ycHJiHTcneH CMHTbiBaHHs, 
Aa^ce ecjiH aqenxH naM5rra o6pa3yiOT MHorocjioiiHyjo crpyxTypy, h no3BOJi5ieT He 
ysejiH^HBaTb iuiomaAb noBepxHOCTH (hjih pa3Mepw) nepH(|)epMMHbix ajieivieHTOB 
HHTerpajibHOH cxeMbi. 
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3anoMHHaioiiiMM sjicmqut b 3tom sapwaHTe C0Aep>KHT ixsa cjios, o^Haxo ero 

MO>KHO BbinOilHMTb H TpeXCJIOMHblM. KpOMe TOrO, JlOKaJlbHYK) MH(J)OpMaUMOHHyiO 
UIMHy MO>KHO p33MeCTMTb Ha rUlOCKOCTH, a He Ha MHOrOCJIOHHOH CTpyKType. 

Bosmo>kho TaK^ce :<OM6MHHpoBaHHoe peiueHHe c pa3MemeHneM mhotocjiohhom 

CTpyKTypbl JlOKa/IbHblX HHC|x>pMaiJHOHHbIX IUHH Ha nJlOCKOH nOBepXHOCTH. 

flBajuaTb qeTBepTbrH BapnaHT 

Hw^ce co ccbLixaMH Ha cJ)Hr. 50 onwcaHbi cxeMbi c^HTbiBaHHs, 3anncH m 
CTMpaHH^ nojiynpoBOflHHKOBoro 3anoMHHaiomero ycTpOHCTBa corviacHO ABaAuaTb 
qeTBepTOMy BapHaHTy BbmojiHeHns H3o6peTeHna. 3tot BapwaHT OTjmqaeTcsi ot 
noKa3aHHoro Ha 4>nr. 46 TeM, mto 3anoMHHaK)mne 3JieMeHTbi BwnanHeHbi bo Bcex 
TOMKax nepece^eHiis c/iOBapHbix iuhh m HHc^opMauHOHHbix idhh. 

B HacTO^mee BpeMs H3BecrHbi cnoco6bi B3anMHoro pacnojioxeHHs ycvumrejisi 

CTHTblBaHHS H HH(J)OpMaH.HOHHOH IUHHbl TaKMM o6pa30M, *ITo6bI HH(J>OpMaH,HOHHbie 

ruHHbi c o6enx ctopoh ycHjiHTcnsi c^HTbiBaHMH 6bi/iH Bbino^HeHbi jivl6o np^MblMH, 
jih6o corayTbiMH b oahom h tom ace HanpaBjieHHH. IlpeHMymecTBO npsMofi (£opMbi 
iuhh coctoht b tom, wo 3anoMHHaiomHe 3JieMeHTbi moxho pacnojioacHTb bo Bcex 
TO^Kax nepece^eHKH HHC^opMaijHOHHbix iiihh h cnoBapHbix iuhh, ^to o6ecne*iHBaeT 
Bbicoxyio CTeneHb HHTerpamiH, o^Haxo y Hee ecTb h HeflocraTOK, CBS3aHHbiH c 
BbicoxHM ypoBHeM myMa, reHepnpyeMoro b cjioBapHbix niHHax. ripeHMynjecTBOM 
corayTOH 4)opMbi iuhh, Hao6opoT, snuisLercx hh3khh ypoBeHb inyMa b cjioBapHbix 
uiHHax, a ee HeflocraTKH cBa3aHbi c TeM, mto npn Taxow <f>opMe iuhh 3anoMHHaiomHe 
ajieMeHTbi HeB03Mo^cHo pa3MecraTb bo scex TO*ncax nepece^eHHsi HH$opMaimoHHbix 
ihhh h cjiOBapHbix iuhh. B 3tom BapnaHTe H3o6peTeHH5i 3anoMHHaiomHe 3JieMeHTbi 
pacnojio^eHbi bo Bcex TO^xax nepece^reHHH HH^opMauwoHHbix iuhh h cjiOBapHbix 

IUHH, npH 3TOM HH(^OpMaUHOHHbie mHHbl BbinOJIHeHbl COrHy TbIMH . ripH CMHTblBaHHH 

H3 3anoMHHaiomero 3^eMeHTa MM1 3anoMHHaiomHe 3JieMeHTbi MM7 w MM8 Taxace 
B036y^aK)TCH. OflHaxo MOn-TpaH3HCTopbi M7 h M8 bh6opkh JioxajibHbix 

HHC^OpMaiJHOHHblX U3HH npH 3TOM BMKJIIO^eHM, H Ha o6meH HH(J)OpMaUHOHHOH HIHHe 
D2 HHK3KHX nOMeX He B03HHKaeT. 3anOMHHaK>mHH 3JieMeHT npH C*IHTbIBaHHH 
5JB^HeTC5I 3HeprOHe3aBHCHMbIM, H n03T0My HHKaKOrO H3MeHeHH3 B flaHHblX, 

3anHcaHHbix b MM7 h MM8, He nponcxoflHT. IlpeHMymecTBOM OflH03JiexTpoHHbix 
6jiokob naMara sbjihctcsi o^eHb He6ojiburae no pa3MepaM crpyKTypbi, a hx 
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HeAOCTaTOK CB^oaH c pa6oTOM Ha MajiOM tokc m noBbiuieHHow h y bctbhtcji bH ocrbio k 
LuyMy. B npe^jiarae.MOM b H3o6peTeHH5i ycrpoHCTBe MHcfjopMauwoHHbie lumhw 
BbinojiHeHbi corHyTbiMH m He qyBCTBHTejibHbi k mywy, m noaTOMy t3kom 
3anoMMHaK)mMM sjieMeHT o6iiaAaeT npeHMymecTBaMH Bbicoxoro ypOBHs HHTerpauMH. 

B 3TOM BapHaHTe CqHTblBaHMe HH(J>OpMaUHM H3 BCeX 3anOMMHaK)lIXMX 3JieMeHT0B 

no oahoh h Tofi >Ke oiOBapHOM uiHHe BbinoiiHMeTC^ 3a Merape mara. OAHaxo 3anncb 
HH(J>opMauMH MO^ceT 6biTb Bbino/iHeHa 3a j\BcL mara, icax m b A^aAuaTb TpeTbeM 
BapnaHTe BbinojmeHHsi, a cndpaHHe - 3a oahh mar, t.k. o6mwe HH(}x)pMauHOHHbie 

UJHHbl BbinO^HeHbl pa3AeJIbHbIMH. 

B 3tom BapnaHTe Mcno^b30BaHbi AByxc^OHHbie 3anoMHHajomHe 3JieMeH™, npn 

3TOM, OAHaKO, MX MO>KHO BbinOJIHHTb C TpeMH VLJIVL 6o^blHHM KOJlH^eCTBOM CJlOeB. 

JIoxajibHbie HH(J)opMauHOHHbie idhhm mojkho pa3MecraTb Ha njiocicoc™, He 
Hcno^b3ysi MHorocjiOHHyK) crpyicrypy. Bo3MO)KHa Taicace KOM6nHaijJi5i thkmx 

pemeHHH C MHOrOCJIOHHOH CTpyKTypOH JIOKaJIbHblX HH(f>OpMaiJHOHHbIX IHHH, 

pa3Mem,eHHbix Ha niiocKocra. B npe^o^ceHHOM ycrpOHCTBe AOcraTO^HO 
Hcnojib30BaTb TOJibKO OAHy jioxajibHyio HHC^opMauHOHHyio muHy. ripHHUMnHa/ibHbiM 
acneKTOM sBJiseTca pa3MemeHne 3anoMHHaiomHX ajieMeHTOB bo Bcex nepece^eHH^x 

COOTBeTCTByiOmHX o6lH,HX HH(J)OpMaiJ,HOHHbIX IHHH H CJIOBapHblX UIHH. 

Pa6oTa ycTpowcTBa b cooTBeTCTBHH c AaHHbiM BapnaHTOM 6bma paccMOTpeHa 
Bbime Ha npHMepe Hcnojib30BaHHH 0AH03;ieKTp0HH0H naMHTH, OAHaico npn 
3HeproHe3aBHCHMOM CMHTbiBaHHH H3 sqeihcH naMSTH Apyrne 3JieMeHTbI MO)KHO 
BbmojiHHTb b BHAe 3JieMeHTOB naM^ra c niiasaiomHM 3aTBOpOM HJIH 6JIOKOB 4)^3HI- 
naMHTH. 

ZlsaAuaTb n^TbiH BapnaHT 

CxeMa BBOAa/BbiBOAa h nposepKH nojiynpoBOAHHKOBoro 3anoMHHaK>mero 
ycTpoHCTsa b cooTBeTCTBHH c ABaAuaTb nsTbiM BapnaHTOM noxa3aHa Ha (£>hi\ 51. 
CxeMa BBOAa/BbiBOAa h npOBepKH coAep^KHT cxeMy nepeHOca, KOTopas nepeAaeT 
AaHHbie ot ycHJiHTe^ia CMHTbiBaHHsi k cabhtob OMy peracrpy, cxeMy All 
(AHCKpHMHHaTop) onpeAejieHHs Bcex "0", npoBepsiomyio, AeiicTBHTejibHO jm Bee 
AaHHbie npw cwrbiBaHHH pasHbi "0", cxeMy All (AHacpHMimaTop) onpeAejieHHs Bcex 
"1", KOTopaa onpeAejiaeT, AeiiCTBHTe/ibHO jih Bee c^HTbiBaeMbie AaHHbie paBHbi "1", h 
CABHroBbiH peracrp, KOTopbiii BpeMeHHO xpaHHT AaHHbie c ycwjiHTejisi c^HTbiBaHwsi h 
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3aTeM nocjiesoBaTejibHO BbmaeT 3tm AaHHbie Ha BHeiuHee ycrpoMCTBo. CaBMroBbiii 
perMCTp Mcnojib3yeTC5i j\ns{ Toro, ^To6bi BBOAMTb 3anMCbiBaeMbie AaHHbie H3 BHemHew 
cxewbi m nocbuiaTb hx jxnsi 3anwcH k sraeiiKaM naMATM. C^BMroBbiM perHcrp Tax>Ke 
onpeAeji^eT cocrosiHHe cfuiaacxa, CBH^eTe/ibCTByiomero 06 OKOHqaHH* 3anHcw npn 
BbinojiHeHMM onepauMM npoBepxn. B ycrpoiiCTBe MMeeTCsi qerape CABMroBbix 
peracrpa, cooTBeTCTByioinHx BepxHHM m hm^khhm s^eiiKaM naMSTH, no 3Ba 
CABHroBbix peracTpa jxnsi Ka;>KAOH o6meH MHc^opMatiMOHHOH ihhhw. 

CxeMbi CABHroBbix peracTpOB 2, 3 h 4 Ha c£>Hr. 51 He noxa3aHbi, a noxa3aHbi 
TOJibKo cwrHajibHbie luhhw. B xa^ecTse MaTpHijbi si^eex naMara Hcnojib3yeTC5i 
CTpyKTypa, noxasaHHasi b ABaAuaTb qeTBepTOM BapnaHTe Bbino;iHeHH5i H3o6peTeHH5i ? 
npw 3tom, oAnaKO, moxho Taicace Hcno^b30saTb h Apyrne crpyKTypbi. 

Hnace npHBeAeHo onncaHne onepaijHH c^HTbiBaHMH, 3anwcM, npoBepKH 
crapaHH^ h npoBepxH 3anncH. 

CHaqajia paccMOTpeHa onepaimn c^HTbiBaHHM. Ylpn c^HTbiBaHMM AaHHbix H3 
3anoMHHaioinero 3JieMeHTa MM1 no npoijeAype, onwcaHHOH rjiz ABaAuaTb TpeTbero n 
ABaAuaTb ^eTBepToro BapwaHTOB BbinojmeHHsi H3o6peTeHH5i, HHcf>opMaiiH5i nosiBjisieTCs 
Ha rnHHe D3 BBOAa/ BbiBOAa ycnjiHTejis c^HTbrcaHHs. 3aTeM Ha mHHe PO nepeHoca 
3aAaeTC5i Bbicoxoe HanpsniceHHe, a Ha muHe PI 3aAaeTCsi HH3xoe Hanp<a>KeHHe, h 
BKjno^aiOTC^ TpaH3MCTopbi M21 h M22. Ecjih HHc^opMauHs b D3 paBHa "0", to M23 
BKjno^eH, h 3tot "0" *iepe3 M21 h M23 noHBJiseTCH Ha innHe D5 BBOAa/BbiBosa 
CABHroBoro peracrpa. Eoih HH(J)opMami5i b D3 paBHa "1", to M24 Biano^eH, h 3Ta 
HH$opMaiiHsi nosBJiseTcs Ha niHHe BBOAa/ BbiBOAa b BHAe "1" CABHroBoro peracTpa 
^epe3 M22 h M24. 3aTeM Ha SRMF noAaeTcs HH3Koe Hanpa^eHne, h Bbnono^aeTcsi 
rjiaBHaa o6paraa^ CB£3b rjisi CABuroBoro peracTpa 1. ripn bhcokom HanpsmeHnn 
CHraajia Ha SRI1 BKJiio^aeTCH M39, h AaHHbie noerynaiOT Ha cABHroBbin peracrp 1. 
ripn bhcokom HanpsxeHHH Ha SRMF1 BKjno*iaeTC5i M41, h AaHHbie yAep^HBaioTca b 
peracTpe c noMombio nnaBHOH o6paTHOH cbsi3h CABHroBoro peracrpa 1. Taxaa 
npoi^eAypa noBTopseTca rjisl MM2, MM7 h MM8, h cooTBeTCTByiomHe AaHHbie 
nocTynaiOT Ha CABHroBbie peracrpbi 2, 3 h 4. B saBepmeHHe SRMF h SRSF1, SRSF2, 
SRSF3 h SRSF4 noo^epeAHO HHBepTHpy iotcsi , npn stom Bee ^eTbipe CABnroBbix 
peraerpa pa6oTaK)T OAHOBpeMeHHo h BbiAaiOT HH^opMaunio Ha BHeniHee ycTpoiicTBO. 
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Aajiee paccMOTpeHa onepauHsi 3anHcw. flaHHbie j\nn bboab b CflBuroBbiM peracrp 
HaxoASTca b Dll, DI2, DI3 m DI4, nooqepeAHO MHBepTHpyKyrcs b SRMF m SRSFL 
SRSF2, SRSF3 m SRSF4, npH 3tom Bee MeTbipe CABwrosbix perMcrpa pa6oTaK)T 
OAHOBpeMeHHo, h AaHHbie nepeAaiOTcsi b cooTBeTCTByiomyio HHC^opMauHOHHyio 
aiMHy. ripw OKOH^aHMH nepeAa^w AaHHbix Ha SRSF ycraHaBJiHBaeTCfl HM3Koe 
Hanp^eHHe, a Ha SRMF1, SRSF2, SRSF3 h SRSF4 ycraHaBjiMBaeTc* BbicoKoe 
Hanpa^ceHHe, h o6pa™a5i CB5i3b o6pa3yeTC5i mnbKo b BeAymen qacra ycrpoficTBa. 
Flocjie 3Toro uiara HanpsoKeHwe Ha SROl, SRI1, T2G noAHHMaeTca, xax onncaHo jxnsi 
BToporo BapwaHTa BbinojmeHHs H3o6peTeHHs, M44, M39 h M25 BKjnoqaioTCs , 
AaHHbie nepeAaiOTc^ Ha numy D3 BBOAa/sbiBOAa ycH^HTe^a cwrbmaHHsi, h 
BbmojiHsreTC^ 3anncb. 

Hwace paccMOTpeHa onepauHa npoBepKH CTHpaHH5i. npoBepxa crapaHHs 

3aKJUO^aeTC^ B C*IHTbIBaHHH HH(J)OpMaiJHH H3 3anOMHHaK)mHX 3JieMeHTOB, B KOTOpblX 

OHa 6biJia CTepTa, noATBep^AeHHH (npoBepxe) Toro, ^to crapaHHe 6buio 3aBepmeHO, 
m noBTOpHOM cTHpaHHH Tex siMeeK naMsra, b KOTopbix crapaHHe 6bmo Bbino^HeHO He 
AO KOHua. CrapaHHe mo^cct ocymecrojiaTbCH OAHOBpeMeHHO b o6enx, BepxHHx h 
hhmhx, siqeiiKax naMsra, xax bo btopom BapnaHTe BbmojraeHHsi H3o6peTeHH5i, ho 

npH CTHpaHHH B pOKHMe npOBCpKH OHO AOJIXHO BbinOJIHSTbCSI OTAeJIbHO RJISl BepXHHX 

h hhxhhx sanoMHHaioni.Hx a^eMeHTOB. BHa^ajie ocymecTBjiseTCs CTHTbiBaHHe h bboa 
AaHHbix b CABHroBbiH peracTp. 3aTeM Ha AOG ycraHaBJiHBaeTCsi BbicoKoe 
Hanp^eHHe, BKJiio^aiOTca M31, M33, h iriHHbi D5, D6 BBOAa/BbiBOAa CABHroBoro 
peracTpa 3a3eMJifliOTC5i. riocne y ctsh obkh Ha ALO BbicoKoro HanpnaceHHs, co3AaeTC5i 
BbicoKooMHoe cocrosiHHe. 3aTeM Ha SROl ycraHaBJiHBaeTcs BbicoKoe Hanpsoxemie, 
BKJiioqaeTC^ M44, h AaHHbie bmboastcsi H3 CABHroBoro perncrpa 1. AaHHbie H3 
CABHroBbix peracTpoB c 2-oro no 4-mh nocneAOBaTejibHO BbiBOASTcs bo bhcihhiok) 
cxeMy to^ho t3khm >Ke o6pa30M. Ilpw Bcex AaHHbix Ha BbixoAe, paBHbix "0", 
BbicoKoe HanpsxeHHe Ha ALO noAAep^HBaerca 6e3 BbiKjno^eHHa M32, M34. Ecjih 
Aa^ce oahh 6ht H3 3rax BbixoAHbix AaHHbix paBeH "1", to M32 BKJiioqaeTcs, h 
HanpsraceHne Ha ALO naAaeT. HanpsDKeHwe Ha ALO HBjiseTCs, tskmm o6pa30M, 
KOHTpojibHbiM , a ero naAeHHe 03Ha^aeT, mto crapaHHe BbinojiHeHO He nojmocTbio. 

Hwace onncaHa onepauHs nposepxH 3anHCH. IloATBepacAeHHe toto, ^to Bee 
CMMTaHHbie AaHHbie paBHbi "0", AOcraTo^HO npn BbinojiHeHHH nposepxH crapaHHs, 
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OflHaKo npw npoBepKe 3anHcw AaHHbie 3anHCM rjisi Ka^Aoro 3anoMHHaiomero 
3jieMeHTa OTjiwqaiOTCsi Apyr ot Apyra, h nosTOMy Heo6xoAHMO HMeTb rpacj), KOTopbiii 
noKa3biBaeT, 3axoH^eHa jm 3anncb mix xa^Aoro 3anoMMHaiomero ajieMeHTa. B 3tom 
BapnaHTe H3o6peTeHHS stot rpacf) 3anMcaH b cABwroBbii* perHcrp. Bo BpeMst 
nepBOHaMajibHon onepaunn 3anHCH AaHHbie, 3anMcaHHbie b CABMroBbiH perncrp, 
npeAcraBJisiOT co6ofi HHBeprapoBaHHbie AaHHbie <3tot mctoa yAo6eH H3-3a 
Heo6xoAHMOCTH coiyiacoBamisi HanpsoKeHHH Ha jioxajibHbix HH<J>opMaiiHOHHbix niHHax 
co 3HaMeHHMMM cwraajiOB CABHroBoro perncTpa). 3th HHBeprapoBaHHbie AaHHbie 
MHTepnpe™pyiOTC5i xax "1" Ha rpac^e OKOH^aHHM 3anncH. HHaqe roBopsi, "0" 
o6o3Ha^aeT, mto 3arracb "1" BbinojmeHa He no^HOCTbio, c Apyrow ctopohm, "1" 
o6o3Ha^aeT, ^to 3anncb "1" BbinojmeHa nojiHOCTbio hjih ^ito Heo6xoAHMocTH 
Ha^HHaTb 3anncb CHa^ajia He 6biJio <3anHcaH "0"). ripn 3tom ^TeHne BbinojiHsnoT 
nocjie Toro, xax 6buia BbinojraeHa 3anncb, h AaHHbie CABHroBoro peracTpa 
nepe3anHCbiBaK>T xax "1" TO/ibKo npn c^HTbisaHHH "1", a npoBepxa Mo^ceT 6biTb 
BbinojiHeHa b tom cjiy^ae, xorAa Bee AaHHbie CABHroBoro peracrpa paBHbi "1". 
AaHHbie CABHroBoro peracrpa nepesanncbiBaiOTCsi b "1" TOJibxo b tom cjiy^ae, xorAa 
c^HTaHHbie AaHHbie paBHbi "1". Bo BpeMH CTHTbiBaHHs nocne oxoHqaHHs 3anHCH b 
OTJiH^ne ot o6bmHoro c^HTbiBaHHsi Ha PI ycTaHOBjieHO HH3Koe Hanp^»:eHHe, ho Ha 
P0 BbicoKoe HanpsraceHne He ycraHOBjieHO. BbicoKoe HanpsoceHHe nepeAaeTcs qepe3 
TpaH3HCTopbi M22 h M24 npw CMHTbiBaHHH "1", OAHaxo npn c^HTbrnaHMH "0" M21 h 
M24 Bbixjiio^eHbi, h AaHHbie xpaHSTCs b cabhtobom perncrpe. ripn oxoH^iaHHH 
o6HOBjieHH^ 4>jia^cKa, cBHAeTe;ibCTByiomero 06 okoh^3hhh 3anHcn, BbinojiHsieTCs 
npoBepxa Toro, sbjisiotcsi jih Bee AaHHbie "1". Rnn 3Toro CHa^ajia Ha A1G 
ycraHaBJiHBaeTCH Bbicoxoe Hanp^^ceHne, npn stom TpaH3ncTopbi M35, M37 
BKjiio^aiOTCH, h Bbino^H^eTca npeABapHTejibHaa 3apsAxa iuhh D5 h D6 
BBOAa/BbiBOAa CABHroBoro peracrpa. 3aTeM nocjie CHH^ceHHa HanpsixeHHsi Ha AL1 
cxeMa nepexoAHT b BbicoxooMHoe cocrosmne. nooie yBejiw^eHH^ Hanps^xeHHsi Ha 
SROl AaHHbie H3 CABHroBoro peracrpa bmboa5itch bo BHeinHioio cxeMy. IlpH 3tom bo 
BHemHioio cxeMy nocjieAOBaTejibHO bmboastcsi TaxnM ace o6pa30M m AaHHbie co 
CABuroBbix perHCTpOB co 2-ro no 4-biH. Ecjih see BbiBOAHMbie AaHHbie 6yAyT paBHbi 
"1", to HH3xoe Hanpa^ceHHe Ha AL1 noAAepxHBaeTc^ 6e3 nepexjno^eHHs 
TpaH3HCTopoB M36, M38. Ecjih Aaace oahh H3 3tox bmxoaob 6yAeT paBeH "1", 
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TpaH3HCTop M32 bkjuommtcs, a Hanpa^eHHe Ha AL1 noBbiCHTCsi. Hanp^^eHne Ha ALl 
no3TOMy flBjiaeTCsi KOHTpojibHbiM, m ero noBbiiueHne noKa3biBaeT, mto 3anMCb 
BbinojiHeHa ne no.nHOCTbKX 

B 3tom BapwaHTe nepesanncb 3HaMeHH£ (JxnaacKa, CBHAeTejibCTByiomero 06 

OKOHMaHMM 3anHCH, npOBOAMTC^ npH MCnOJIb30BaHMM OAHOH CTOpOHbl cxeMbi 

nepenoca TOJibKo Tor^a, Koraa CMHTbiBaeMbie AaHHbie paBHbi "1". ripn 3tom, noAaBas 
curaaj] ot (J?^a)KKa t CBMAeTe^bCTByiomero 06 OKOH^aHMH 3anHcw, Ha iUHHy 
BXOAa/BbixoAa CABiiroBoro peracTpa pa3Mepbi nepH(f)epHHHbix cxeM mo>kho He 
yBejiH^HBaTb. KpoMe Toro, ncnojib3ysi noporoBoe Hanp«a>KeHHe BcnoMoraTejibHoro 
3^eMeHTa b Ka^ecTBe onopHoro j\nn onepaunw c^HTbmaHHa, onepauHH npoBepxn 
3anHCH h onepamiM npoBepKH crapaHws, mo^cho co3AaTb ycrpoiicTBo, o6jiaAaiomee 
BbicoKOH ycToii^HBOCTbK) k myMy. 

B Ka^ecTBe CABHroBoro peracrpa, noMHMo yerpowcTBa, crpyKTypa KOToporo 
noKa3aHa Ha (£>Hr. 51, mo^ho Hcnojib30saTb Jiio6oe ycrpoiiCTBO, o6ecne™Baiomee 
cTara^ecKoe xpaHeHHe nH(j)opMam™. KpoMe Toro, npn AonojiHHTejibHOM 
Hcnojib30BaHHH loiio^a jxnsi nepeAa^H AaHHbix k sme&Ke naMsi™ b xa^ecTBe 
CABHroBoro peracrpa mo^cho Hcnojib30BaTb AMHaMH^ecKHH CABHroBbifi peracrp. 

ZlBaAuaTb cezibMOH BapnaHT 

06ma«a cxeMa ycTpoflcTBa connacHo ABaAijaTb ceAbMOMy BapwaHTy BbinojmeHHs 
M3o6peTeHHH H3o6pa^ceHa Ha 4)hr 52. nojiynposoAHHKOBoe 3anoMHHaiomee 
ycTpoHCTBo b cootbctctbhh c 3THM sapHBHTOM no cymecrBy coBnaAaeT c 
ycTpoiicTBOM corjiacHO ABaAuaTb niecTOMy BapwaHTy h AonojmeHO AemHcfjpaTopoM, 
3aAaion;HM ycTpoHCTBOM h cxeMOH kohtpojis. B ijeHTpe 3Toro yerpoHCTBa 
pacnojio^ceHO 6o/rbiiioe KO/iH^iecTBo 6jiokob naMHra, oahh H3 KOTOpbix npeAcrasjisieT 
co6oh BcnoMoraTejibHbiH 6jiok naMsi™. HH^ce onwcaHa pa6oTa yerpoHCTBa. CHa^aTia 
Ha bxoa npeABapHTejibHoro Aeinnc^paTOpa KOMaHAbi (npeAAeuiHcJ)paTopa) noAaeTCs 
KOMaHAa, yKa3biBaiomaa ran onepaijHH: c™TbiBaHHe, crapaHwe hjih 3anncb. 3aTeM 
Hanpa^ceHHe, cooTBeTcrsyiomee Ka^AOH TaicoH KOMaHAe, nepeAaeTCs b xa^Aoe 
3aAaK)m,ee ycTpoHCTBO ^epe3 KOMMyTa-rop HanpsixeHns no KOMaHAe,. KOTopasi noAaHa 
Ha ero bxoa- 3aTeM no cmua/iy, KOTopbiH noAaeTca Ha bxoa Aeniwc^paTopa aApeca, 
Bbi6MpaeTc^ si^eHKa naMsrra. Ilpn noAa^e CHraajia Ha bxoa no BpeMeHHOH 
AnarpaMMe, yKa33HHOH j\j\si ABaAuaTb nsToro BapwaHTa BbinoiiHeHH* H3o6peTeHH5i, b 
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cooTBe-rcTByiomeH s^eiixe BbincwiHseTcsi onepaijHsi cwrbiBaHHs, crapaHita mm 
3anwcM. 

HM^ce noApooHO omicaH cnoco6 Bbi6opa 3anoMMHaiomero a/ie/vieHTa. AApecHbrfi 
CHraaji nocrynaeT ea bxoa npeAAennac^paTopa a^peca w b AeinwcfypaTop jiOKajibHbm 
MH(J)opMauHOHHOH roMHbL CwrHajibi ot npeAA£iHH(J>paTC>pa aApeca pa36MTbi Ha abc 
rpyraibi cwrHajiOB, KOTopwe nocTynaiOT Ha bxoam AemncjDpaTopa 6jioxa h 
Aemn4>paTopa cjiOBapHofl mHHbi. 3tot npoijecc no3BOJi5ieT Bbi6paTb b oahom 6jiokc 
OAHy cjiosapHyK) noray. 

Bbl6op BepXHHX H HII^KHHX HHCf)OpMaiJHOHHbIX 1HHH BbinOJlH^eTC5I c 

Hcnojib30BaHHeM cnrHajiOB ot AemH(J>paTopa jioxajibHOH HH(}x>pMaij,HOHHOM muBbi. 
BepxHwe h hh^khhc jioxajibHbie HHtjDopMaijHOHHbie niHHbi MoryT 6biTb Bbi6pam>i 
OTAejibHo iuih OAHOBpeMeHHO b nop^Axe, xoTopbifi onpeAejieH npeAAenrac^paTopoM 
KOMaHAM. 3tot B3pnaHT n3o6p6TeHnsi no3Bcui5ieT co3AaTb KpynHOMacmTa6Hoe 
nojiynpoBOAHHKOBoe 3anoMHHaiomee ycTpowcTBO. 

JlBaAUaTb BOCbMOH BaPHaHT 

OrpyxTypHas cxeMa ABaAuaTb BocbMoro BapnaHTa BbinojmeHHH H3o6peTeHH5i 
noxa3aHa Ha 4>Hr. 53. B 3tom BapnaHxe MMee-rca oahh AonojiHHTejibHbiH CABHroBbiii 
peracTp, KOTopbiii Ao6aB;ieH x CABHroBOMy peracrpy H3 ABaAuaTb ceAbMoro BapnaHTa 
BbinojiHeHHH H3o6peTeHH5i h xoTopbra no3BOJiaeT BbinojiH^Tb onepaunio pereHepamm 
AaHHbix. 

TaxHM o6pa30M, b nacrosimeM H3o6peTeHHH corjiacHO npuBeACHHOMy Bbime 
onncaHHK) npeAiiaraeTC^ Majiora6apHTHoe ncuiynpoBOAHHxoBoe 3anoMHHaioni,ee 
ycTpoiicTBO c bmcoxhm ypoBHeM HHTerpai^HH h cnoco6 ynpaBjieHHs mm. 
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OOPMYJIA H30BPETEHM5I 



1. riojiynpoBOAHHKOBoe 3anoMELHaiomee ycrpoiicTBO, coAep^amee 6jiokh aqeeK 
naM^TM, Ka^cAbiw 153 KOTopbix coctoht M3 6o;ibinoro KOJiM^ecTBa s^eeK naMm, 
pacnojio^ceHHbix b TOMKax nepeceMeHHs nepeceKaiomnxcsi cnoBapHbix hihh h 
MH^opMauHOHHbix niHH, h nepH(J>epHHHOM cxeMbi, no^aiomeM curaajibi k cji OBa pHbEM 

IlIHHaM H HH(J)OpMaiXIiOHHb]M EOHHaM, npHMCM S^eMKa naMMTH COCTOHT H3 nOA-HO^CKH, 

nepBOM MHorocjioHHOH o6jiacTM, pacnojio^ceHHOii Ha no^yioxxe, n3o;iHpyiomefi 
njieHKH, btopoh MEoroaioiiHOM o6/racTH, KaHajibHoi* o6iiac™, coeAHHsnomen Apyr c 
ApyroM nepByio h BTopyro o6iiacTH, ajiexTpoAa 3aTBopa, kotophh co3AaeT 
3jieKTpH*iecKoe no.ie b KanajibHoii o6jiac™, h o6;iacTH 3axBaTa ajiexTpH^ecxoro 
3ap^Aa, npn 3tom xpaHeHne HH^opMaijHH ocymecTBjiseTCs H3MeHeHHeM noporoBoro 
HanpaxeHHH nojiynpoBOAHHxa npn KOHTpojiHpyeMOM h3mchchhh xo;raqecTBa 
HOCHTejiefi 3apsma b o6;iac™ 3axBaTa ajieKTpH^ecKoro 3apsiAa h npn stom no 
KpaMHew Mepe ^acTb nepHc^epHHHoii cxeMbi npeAcraBJiseT co6oi* KOMruieMCHTapHyio 
MOn-CTpyxTypy, cocrosmyio H3 n-KaHajibHbix MOIl-TpaH3HCTopoB h p-KaHajibHbix 

MOn-TpaH3HCTOpOB. 

2. riojiynpoBOAHHKOBoe ycTpoftcTBo no n. 1, b kotopom o6jiacTb 3axBaTa 
ajieKTpH^ecKoro 3apsiAa o6pa30BaHa mcjikhmh qacraijaMH H3 MeTajuia hjih 
nojiynpoBOAHHKOBoro MaTepnajia co cpe^HMM pa3MepoM ao 10 hm. 

3. nojiynpoBOAHHKOBbiH ajieMeHT naMHTH no n. 1, b kotopom o6iiacTb xaHajia 
npeAcraBjiseT co6oh tohkhh cjioh nojiynpoBOAHHKa, cpeAHsa TO/mjHHa KOToporo He 
npeBbimaeT 10 hm. 

4. IlojiynpoBOAHHKOBoe 3anoMHHaiomee yerpoHCTBo no n. 1, b kotopom 
KaHajibHaa o6jiacTb Bbino/msieT 4>yHKijHK> o6jiacTH 3axsaTa a^eKTpH^ecKoro 3apsma. 

5. IlojiynpoBOAHHKOBoe 3anoMHHaiomee ycrpoiiCTBO no n. 1, b kotopom no 
KpaHHeii Mepe nepBaa vum BTopas o6jiacra c4>opMnpoBaHbi b noA-no)KKe. 
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6. nojiynpOBOflHHKOBbiH arceMeHT naMsrra no n. 1, b kotopom nepBasi 06/iacTb 
MjiH oSjiacTb CTOKa BbinojiHeHa M3 nojiHKpHCTajuiMqecKoro xpeMHwa. 

7. riO^ynpOBOAHMKOBblM 3/ieMCHT naM5lTM nO n. 1, B KOTOpOM MHHHMailbHOe 

3Ha^eHne scfx^exTiiBHOH njwpHHbi xaHanbHOH o6;iacTH He npeBbiuuaeT 20 hm. 

8. IlojiynpOBOflHHKOBbiH ajieMeHT naM^TM no n. 1, b kotopom 6jiok, coctoshuhh 
M3 6o;ibinoro KOJiirqecTBa s^eex naMirrn, npeflcraBjiseT co6oh MHoroc/ioHHyK) 
CTpyKTypy H3 AByx hjih 6ojiee cnoeB. 

9. nojiynpoBOAHMKOBoe 3anoMpmaiomee ycrponcrBo no n. 8, b kotopom £Be 
a^eiiKH naMsra nepBOii o6jiacTH, pacnojio^ceHHbie o#Ha Hafl Apyroii, coeAHHCHbi c 

OAHOM M TOH ^Ce HH(J)OpMai^HOHHOH HIHHOH qepe3 COOTBeTCTByJOmHH TpaH3MCT0p 
Bbl6opKH. 

10. nojiynpoBOflHHKOBoe 3anoMHHaiomee ycrpoiiCTBo no n. 1, KOTopoe HMeeT 
cxeMy ynpaBjieHH^, BbinojiHSiomyK) Tpn onepaijHH, BKjncmasi nepByK) onepamno, 
3aKJiio*iaionjyK)C5i b noAa^e HanpsaceHHH 3anncH k smefiKC naM^TH, BTopyio 
onepamno, saKjno^aiomyiocsi b CMHTbiBaHHH HH(}x>pMaijHH, coxpaHeHHOH b srceHxe 
naMOTH nooie BbinojiHeHns nepBOH onepamra, h TpeTbio onepauwio, 3aKjiK)HaK)myio- 
ch b noBTopHOH no/ja^e k a^enxe naMnra HanpaaceHnsi 3anncH b tom ciiy^ae, ecjiH 
npn BbinojiHeHHH BTopoii onepamra 6y#eT ycraHOB/ieHO, ^to HH(£>opMami5i b a^eiiKy 
naMOTH 6buia 3anncaHa He b piojihom o6i>eMe. 

11. rio^ynpoBOAHHKOBoe 3anoMHHaK>mee ycrpoiicTBO no n. 10, HMeiomee cxeMy 
xpaHeHHH HH(J)opMai4HH , KOTopan xpaHHT 3anHcaHHyio b flqeiiKe naMara 
HHc|)opMaijHio (hjih nepe^ieHb 3-neMeHTOB fljia 3anHcn MH(f)opMai^HH "0" hjih 
HH(J)opMai^HH "1") bo BHemHeii ^acra smeiiKH naMsrrn, npn 3tom onepaunn 3anncH 
BbinojiHseTCs btoph^ho, ecjra 6y^eT ycranoBJieHo, *rro HH(f>opMaixH5i , KOTopaa 
xpaHHTca b cxeMe xpaHeHHH, noc/ie npunoaceHHsi HanpaaceHHH 3anHcn He 
cooTBeTCTByeT cocto5ihhk> HH(J)opMauHH no.nynpOBO#HHKOBoro 3JieMeHTa naMara. 
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12. nojiynpoBOAHHKOBoe 3anoMHHaiomee ycTpoficTBo no n. 10, b kotopom 3a 
cqeT noziaMH Ha smewxy naMsra pa3Hbix no Bejin^MHe Hanp^^ceHMH 3anHcw b 3tom 
sqefixe mo>kho xpaHMTb ABa mjih 6o/iee 6htob HHcf>opMauHH. 

13. rioiiynpoBOAHHKOBoe 3anoMHHaiomee ycrpoHCTBO no n. 1, b kotopom 
KOMiuieMeHTapHas MOn-crpyxTypa coAep^cHT MOTl-TpaH3HCTop c TpexcnowHOM 
KapMaHHOH crpyKTvpoH. 

14. IlojiynpoBOAHHKOBoe 3anoMHHaiomee ycrpoiicTBo, HMeiomee MHorocjiowHyio 
CTpyKTypy h coAep^camee nepByio jioxajibHyio HH^opMauHOHHyio HiMHy, nepBbin 
npoMe^cyTO^HbiM c/ioh Ha nepBoii jioxajibHoii HH(£opMaijHOHHOH mime, mwHy Hcroxa 
Ha nepBOM npoMOKVTO^HOM cnoe, btopoh npoMe>KyTO*iHbiH cjioh Ha niHHe Hcroxa, 
BTopyio jioxajibHyio HH(J>opMan;HOHHyio uaHHy Ha btopom npoMe^cyTO^HOM cjioe, 
nepByio xaHajibHyio o6jiacrb, coeAHHeHHyio c uihhoh Hcroxa h nepBoii jioxajibHOH 

HH(j30pMaUHOHHOH UIHHOH H paCnOJIO^CCHHyiO Ha 60XOBOH CTOpOHe MHOrOCJIOHHOH 

CTpyKTypbi, h BTopyio xaHajibHyio o6jiacTb, coeAHHeHHyio co btopoh idhhoh wcroxa w 
btopoh jioxajibHOH HH(J)opMau,HOHHOH iuhhoh h pacnojioaceHHyio Ha 6okoboh 
noBepxHOCTH mhotocjiohhoh CTpyKTypbi, o6jiaerb 3axBaTa 3.aexTpH*iecKoro 3apnAa, 
oxpy;aceHHyio noTeHUHajibHbiM 6apbepoM h pacno/io^ceHHyio psiaom hjih BHyTpH 
o6jiac™ xaHa^a, h c/iOBapHyio niHHy, coeAHHeHHyio c o6jiacrbio xaHajia nepe3 
H30JiHpyiomyio njieHxy 3aTBopa h rbsl nojiynpoBOAHHXOBbix 3JieMeHTa, 
pacnojiO)xeHHbix HaA to^ksmh nepece^eHH^r h noA TO^xaMH nepece^eHHsi /roxajibHoi* 

HH(J)OpMaiJHOHHOH mHHbl H OIOBapHOH IHHHbl, J B XOTOpblX XpaHCHHe HHC^OpMaiJHH 

ocymecTBJi^eTCii H3MeHeHHeM noporosoro Hanp5i)KeHH5i nojiynpoBOAHHxa 3a c^eT 
xoHTpo^HpyeMoro H3MeHeHH5i KOJiH^ecTBa HocHTe^eii b o6jiacTH 3axsaTa 
3JiexTpH^ecxoro 3apsAa, npn 3tom nojiynpoBOAHHxoBbie 3iieMeHTbi naMara 
o6i>eAHHeHbi noc^eAOBaTejibHO b MaTpimy 6ojibniMM kojih^cctbom jioxajibHbix 
HH(f)opMauHOHHbix ihhh H cjioBapHbix fflHH, a nepBas h BTopasi jioxanbHbie 

HH(J)OpMaUHOHHbie HIHHbl COeAHHeHbl C OAHOH H TOM 2Ce 06meH HH(J)OpMaiJHOHHOM 
UIHHOH qepe3 TpaH3HCTOpbI Bbl6opXH. 



- 69 - 

15. noiiynpoBOAHHKOBoe 3anoMHHaK>mee ycrpoMCTBo no n. 14, b kotopom 

TpaH3HCTOpbI Bbl6opKM HMeiOT pa3Hbie 3^eKTpOAbI 3aTsopa. 

16. rioiiynpoBOAHMKOBoe 3anoMHHaiomee ycrponcTBo no n. 14, b kotopom 
o6mas HH^opMaunoHHas innHa nepexpbiBaeT nepByio m BTopyio JiOKajibHbie 

HH4)OpMaUMOHHbie IHHHbl. 

17. llo^ynpoBOAHMKOBoe 3an0MHHaK>mee ycrpoHCTBO no n. 14, b kotopom 
KOHTaxTHoe OTBepCTHe, coeAHHHiomee o6myio HHc^opMaunoHHyio hihhv c 

TpaH3HCTOpOM Bbl6opKH, paCHOJIO^eHO MeXfly KOHTaKTHblMH OTBepCTHflMH, 
COeAMHHIOIUHMH nepByK) H BTOpyiO JIOKa^bHbie HH$)OpMaUHOHHbie IUHHbl c 
TpaH3HCTOpOM Bbl6opKH. 

18. riojiynpoBOAHHKOBoe 3anoMHHaK>mee ycrpoHCTBo no n. 14, b kotopom 
nepBasi h BTopas jioKajibHbie HH^opMaijHOHHbie mHHbi HMeiOT pa3JiH^Hbie ajieKTpojibi 
saTBopa h coeAMHeHbi c oahoh h toh *e o6meii HH^opMaijHOHHOH ihhhoh OT^ejibHofl 

CTpyKTypOH OT(jD(J)y3HOHHOrO CJIOSI JXJISL TpaH3MCTOpa Bbl6opKH H B KOTOPOM 
KOHTaKTHOe OTBepCTHe RJISi 06meH HH(|)OpMaiXHOHHOH IHHHbl H 3TOrO OTOeJIbHOTO 

y^iacTKa AH<Jxt>y3HOHHoro cjios npoxo#HT no KpaimeH Mepe *iepe3 oflHy jioxajibHyio 
HHcjDopiviaiuiOHHyK) niMHy. 

19. noJiynpoBOflHHKOBoe 3anoMHHaK>mee ycrpoHCTBo no n. 14, HMeiomee 
scnoMoraTejibHyio HH^opMaunoHHyio iHHHy, KOTopa* Bbino;iHeHa hs TaKoro ace 
MaTepHa^ia, ^to h ocHOBHaa jiOKajibHasi HH^opMaimoHHas mHHa, pacnojioxeHa 
napajiJiejibHo eii, mmcct no cymecTBy pasHyio c Hew mnpHHy h He ncnojibsyeTcsi win 

XpaHeHHH HH(jDOpMaUMH. 

20. riojiynpoBOAHHKOBoe 3anoMHHaK>mee ycrpoHCTBo no n. 14, HMeiomee 
H30^iHpyio^yK) njieHKy, BbinoJiHeHHyio Ha BHyTpeHHeii creHKe KOHTaKraoro 

OTBepCTH5I IHHHbI HCTOKa HJIH JIOKajIbHOH HH(}DOpMaUHOHHOH IHHHbl. 
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21. nojiynpoBOflHHKOBoe 3anoMHHaiomee ycTpowcTBo no n. 14, b kotopom 
nojiynpoBOAHMKOBbiw MaTepwaji, HaHeceHHbifi Ha 6okobyk) noBepxHocTb 
M30JiMpyiomeM iuieHKH, OTAejiaioiijeH njHHy Hcroxa ot jioxanbHOM HHc£>opMaunoHHOH 
LUHHbl, MMeeT OKHCJieHHyK) M30JiHpyK>myio iuieHKy. 

22. riojiynpoBOAHHKOBoe 3anoMHHaiomee ycTpoiiCTBo no n. 14, b kotopom 

MMeeTCS nOJiynpOBOAHMKOBBIM 3JieMCHT, BbinOJIHeHHblH Ha nOBepXHOCTM 

nojiynpoBOAHHKOBOM noA-^o^cKH, h b kotopom KOHTaKTHoe OTBepcrae nepexpbiBaeT 
3/ieKTpOA 3aTBopa iinn A**(J)4)y3HOHHbiii cjioh nojiynpOBOAHHKOBoro 3JieMeHTa ? 
BbinojiHeHHoro Ha nojiynpoBOAHMKOBOM noA.no>Kxe, h no xpaiiHeH Mepe mimy HCTOKa 

MJIM JIOKaJIbHVK) HH(J)OpMaUtHOHHyK) HIHHy . 

23. riojiynpoBOAHHKOBoe 3anoMHHaK>mee ycrpoiiCTBo no n. 14, b kotopom 
HMeeTCH BcnoMoraTC/ibHasi CTpyKTypa, xoTopas He ncnojib3yeTca b xa^ecrBe 

JIOXaJIbHOH HHCjDOpMaUHOHHOH IHHHbl, HO M3rOTOBJICHa H3 TOrO >Ke MaTepMaJia, qTO H 

^oxajibHaa HH^opMauHOHHaa niHHa, m crpyxTypa, b xotopoh xoHTaxTHoe OTBepcrae 
jxnsi cjiosapHOH mHHbi pacno^oaceHO Ha 3toh scnoMoraTejibHOH CTpyxType. 

24. TIojiynpOBOAHHxoBoe 3anoMHHaiomee ycrpoiicTBO no n. 14, b kotopom 
MMeeTCii scnoMoraTejibHas CTpyxTypa, xoTopaa He Hcnojib3yeTCs b xaqecTBe 
jioxajibHon HHcjDopMauHOHHOH HiHHbi, ho H3roTOB/reHa H3 Toro )Ke MaTepnajia, ^TO H 
jioxajibHaa HH^opMaixHOHHaa mHHa, h H30JiHpyiomaH njieHxa, nepexpbmaiomas Ha 
oahh mxm hjih 6ojibHie b npoAOJibHOM HanpaBJieHHH 6oxoByio CTOpOHy H30JIHpyK)meH 
njieHXH BcnoMoraTejibHoii CTpyxTypbi. 

25. IloiiynpOBOAHjHxoBoe 3anoMHHaiomee ycTpoiiCTBo no n. 14, b xotopom 
niHHa ot HCTO^iHHxa nHTaHHsi, no kotopoh HanpsmeHJie noAae-rcsi b cxeMy 

C^HTblBaHHS HH^OpMaUHH H3 nOJiynpOBOAHHXOBOTO 3JieMeHTa naMsrra, npoxoAHT 

napajmejibHo cnosapHOM niHHe. 
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26. IlojiynpoBOAHMKOBoe 3anoMMHaiomee ycrpowcTBO no n. 14, b kotopom b 
KaqecTBe o6men MHc{)opMauMOHHOM mHHbi Mcnojib3yeTca BTopoii cjioh cHM3y vuim 

BepXHMM CJIOM M3rOTOBJI6HHbIX H3 MCTailTia Me^CCOe^HHCHMM. 

27. IlojiynpoBo/iHMKOBoe 3anoMHHaiomee ycrpoHCTBo no n. 14, b kotopom 
MMeeTcsi cxeMa cmrrbiBaHHsi HH(jx)pMauHH H3 nojiynpoBOAHHKOBoro 3/ieMeHTa 
naM5iTM, KOTopasi coeAMHeHa c o6men HHc^opMaijHOHHOH uihhom Mepe3 aoii 
M3roTOBJieHHbix M3 MeTajuia Me»:coeAHHeHHM, pacnojio^ceHHbiii HM^ce o6men 

MHC})OpMaiJHOHHOM niMHbl. 

28. IlojiynpoBOAHMKOBoe 3anoMHHaiomee ycrponcTBO no n. 14, b kotopom 
jiOKajibHaa HH4>opMauHOHHa5i inHHa coe^HHeHa c o6mei* HHc|)opMauHOHHOH hihhoh 

MOn-TpaH3MCTOpOM. 

29. IlojiynpoBOAHMKOBoe 3anoMMHaiomee ycrpoHCTBo no n. 14, b kotopom 
nepsas h BTopaa JioKajibHbie HH(J>opMaijHOHHbie niHHbi coeflimeHbi c oahoh h toh ace 

06meM MH(})OpMaUHOHHOH IUHHOH TpaH3HCTOpaMH Bbl6opKH, KOTOpbie HMdOT pa3Hbie 
SJieKTpOABI 3aTBOpa, npH 3T0M Ha BXOA nepBOH H BTOpOH JIOKaJIbHblX HH4)OpMaUHOH- 

Hbix ibhh ^epe3 cooTBeTCTByioniHe ajiexTpoAbi 3aTBopoB noAaiOTM B3aHMOHHBepcHbie 
CHraajibi. 

30. IlojiynpoBOAHHKOBoe 3anoMMHaiomee ycrpoHCTBo no n. 14, HMeiomee 
ycTpoiicTBo ynpaBJieHHs, npeAHa3Ha^eHHoe A-n* BbmojmeHH* nepBon onepaijHH 
crapaHHH HHcfropMauHH, xpaHsmenca b nojiynpoBOAHHKOBOM sjieMem-e naMara, 
BTopoii onepaunH noBTopHoro crapaHHa HHcfropMaijHH, ocTasnieHcsi b 3tom 
nojiynpoBOAHMKOBOM 3JieMeHTe naMara npn HenojiHOM CTwpaHHH HHcf>opMauHH bo 
BpeMs nepBOH onepaijHH CTnpaHHs, TpeTbeii onepaiura 3anncH HH(J)opMaijHH "0" hjih 

"1" B 3TOT nOJiynpOBOAHHKOBbIM 3JieMeHT naMSTH, ^eTBepTOH OnepaUHH nOBTOpHOH 
3anMCH MH(j30pMaUHH B 3T0T nOJiynpOBOAHMKOBblH 3/ieMCHT naMHTH npH HenOJIHOH 

3anwcH HHc})opMauMH bo BpeMs TpeTbeii onepaijHH h nsToii onepaunn c^HTbiBaHHsi 
HHc^opMaijHH, xpaHsnnencsi b nojiynpoBOAHHKOBOM 3jieMeHTe naMsra, a TaK>xe 
HMeiomee peracrp rjisi xpaHeHHa HH(J)opMaijHH "0" hjih "1" bo BHeiuHen ^acra 



- 72 - 

nojiynpoBOAHHKOBoro ycTpoMCTsa, m ycrpoHCTBO j\nsi xpaHeHHs nepers 
nojiynposoAHHKOBbix 3JieivieHTOB naMam, b KOTopbix crapaHHe MHcjDopMauMH 6bmo 
BbinojiHeHO noJiHOCTbio, MjiM nepeqHH nojiynpoBOAHHKOBbix 3/ieMeHTOB naMsrni, b 
KOTopbix CTHpaHwe HH(|)opMauMH noc/ie nepBow onepaijHH crapaHHs 6bi.no BbinojmeHO 

He HOJlHOCTblO, H VCTpOMCTBO A-fls XpaHeHHJI HH(j)OpMaUHH, 3anHCaHHOM B 

nojiynpoBOAHHKOBOM ajieMeHTe naNtsTH bo BpeMa TpeTbeii onepauwn 3anHcw, h 
ycTponcTBO A-fls xpaHeHH^ nepe^HH nojiynpoBOAHHKOBbix siieMeHTos naMSTH, b 
kotopmx CTMpaHHe HH(J)opMauMH 6buio BbinojiHeHO nojmocTbio hjih nepeqH^ 
nojiynpoBOAHMKOBbix sjieMeHTOB naMsmi, b KOTopbix nocne TpeTbeii onepaijHH 

CTHpaHHe MH^)OpMaU,HH 6bIJIO BbinOJIHeHO He nCUIHOCTbK>, H yCTpOHCTBO, 

Hcnojib3yioiAee 3tot peracrp Rnn xpaHeHna MH(J>opiviai^MH , c^HTaHHOH c 
nojiynpoBOAHHKOBoro 3.neMeHTa naMsrra bo BpeMs nsTOH onepamiH c^HTbiBaHHs* 

3L Ilo^ynpoBOAHHKOBoe 3anoMHHaiomee ycrpoHCTBO no n. 14, KOTopoe 
BbinoJiHsieT nepByio onepam*K> 3am*cH b nojiynpoBOAHHKOBbiii 3JieMeHT HHc^opMamra 

"0" HJIH "1", BTOpVK) OnepaUHK) IlOBTOpHOH 3anHCH HH(J)OpMai^HH B nojiynpoBOAHH- 

KOBbifi 3jieMeHT npn HenojiHOH 3anncH HH(f)opMaijHH bo BpeMH nepBOH onepam™ 
3anncH h KOTopoe HMeeT perncrp rjisl xpaHeHHs nepe^ras nojiynpOBOAHHKOBbix 
3 ji eMeHTOB naMHra, b KOTopbie HH^3opMai^HH 6bma 3anHcaHa nojiHOCTbio, hjih 
nepe^Hs nojiynposoAHHKOBbix 3 JieM chtob naMara, b KOTopbie HHC^opManns 6bma 
3anncaHa He nojmocTbK) noc/ie nepBoii onepaijHH 3airacH, h KOTopoe HMeer 
ycTpoHCTBo noBTopHOH 3anHCM 3Ha^eHHH perncrpa b noJiynpoBOAHHKOBwe 
3JieMeHTbi naMOTH, b KOTopbie HH(ji)opMaijH5i 6bma 3anHcaHa nojmocTbKX 

32. riojiynpoBOAHHKOBoe 3anoMHHaiomee ycrpoHCTBO no n. 31, b kotopom 
ycTponcTBO ajj5i nepe3anncH 3HaMeHHH perncrpa, BbinojiHseMOH b tom cjiy^ae, KorAa 
HH^opMa^H, CBMAeTejibCTByiomas o no;moH 3anHCH HH^opMauHH, npeAcraBJiseT 
co6on Hanps^KeHHe BbicoKoro ypoBHsi, coctoht H3 oahoto p-KaHajibHoro 
MOn-TpaH3HCTopa m oahoto n-KaHajibHoro MOII-TpaH3HCTopa h b kotopom hctok 
n-KaHajibHoro MOn-TpaH3MCTopa coeAHHeH c mcto^ihhkom HanpsniceHHsi BbicoKoro 
ypoBHH, ctok p-KaHa/ibHoro MOIl-TpaH3HCTopa coeAHHeH co ctokom n-KaHajibHoro 
MO!l-TpaH3HCTopa, HHC^opMaijHsi, CBHAeTejibCTByiomaH o no/moH 3anncn 
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MH(J)opMauHM, noAaeTcsi H a bxoa 3aTBopa n-KaHajibHoro MOn-TpaH3MCTopa, ctok 
n-KaHajibHoro MOn-TpaH3Hcropa coeAHHeH c bxoaom perHcrpa, xpaHamero 

MH^OpMaUMK), CBMJieTe/lbCTByiOmyK) O TOM, l lTO 3anMCb MH(J)OpMaUHM 6buia 

Bbino/iHeHa nojiHOCTbK), a cwrHaji ynpaBjieHHs noAaeTcs Ha bxoa 3aTBopa p- 
xaHajibHoro MOn-rpaH3HCTopa. 

33. noiiynpoBOAHHKOBoe 3anoMHHaiomee ycTpoMCTBo no n. 31, b kotopom 
ycTpoMCTBO Rjin nepe3anMCH 3HaMeHHfi peracrpa, BbinojmsieMOH b tom oiyqae, KorAa 
MHcf)opMauH5[, CBHACTejibCTByioma^ o nojiHofi 3anHCH HH4)opMaaHH, npeACTaBJiaeT 
co6oh Hanpa>iceHHe HM3Koro ypoBHsi, coctoht M3 oahoto n-KaHajibHoro MOn- 
TpaH3MCTopa h OAHoro p-xaHajibHoro MOn-TpaH3HCTopa h b kotopom mctok p- 
xaHajibHoro MOn-TpaH3HCTopa coeAHHeH c hctoiihhkom HanpsraceHHsi HM3Koro 
ypoBH^, ctok n-xaHajibHoro MOn -TpaH3HCTopa coeAHHeH co ctokom p-xaHajibHoro 
MOn-TpaH3HCTopa, HHcfropMauHs, CBHAeTejibCTByiomas o nojiHOH 3anncn 
HH(jDopMauHH, noAaeTca Ha bxoa 3aTBopa p-xaHajibHoro MOn-TpaH3MCTOpa, ctok p- 
KaHajibHoro MOIl-TpaH3HCTopa coeAHHeH co bxoaom peracrpa, xpaHsimero 

HHCjDOpMaUHK), CBHAeTCJIbCTByJOmyK) O TOM, ^TO 3anMCb HH(J)OpMaiiHH 6bIJia 

Bbino/iHeHa nojiHOCTbio, a cHraaji ynpaBjieHHsnoAaeTcs Ha bxoa 3aTBopa n- 
KaHajibHoro MOn-TpaH3Hcropa. 

34. IlojiynpoBOAHHKOBoe 3anoMHHaiomee yerponcTBO, KOTopoe BbinojiHeHHoe 
Ha noA-nosKKe h cocTosmee H3 6ojibmoro KOJiH^ecTBa snieeK naM5i™ nnn xpaHeHHs 
HH(J)opMai^HH nyTeM HaKan;iHBaHH<a hjih pa3p$iAKH ajiexTpn^ecKHx 3apsAOB h b 
kotopom rpynna H3 AByx 5i*ieeK naMsra pacnojio^ena BepraxajibHo Ha noA^io^cKe, 

npH^eM 3TH 5I^eHKH naM^TH COOTBeTCTByiOIAHM o6pa30M coeAHHeHbi c 
HH(f)OpMaiJ,HOHHbIMH IUUHflMH H CJIOBapHblMH DUHHaMH, H B KOTOpOM npH Bbl6ope no 

KpaHHeii Mepe oahoh H3 scex si^eex naMs™ aApecHbiii cnrnaji nocTynaeT Ha bxoa 
npeAAeuiHcf>paTopa aApeca m AeinH(£>paTopa JioxajibHoii HHcj^opMauiiOHHOH niHHbi, 
npH^eM no CHraajiy ot npeAAeuiHc^paTopa aApeca Bbi6HpaeTcs OAHa cjiOBapHas niHHa, 
no cnraajiy ot AeuiH^paTopa JioxajibHOH HH(j)opMaijHOHHOH ihmhw Bbi6HpaeTC5i 
HH(J)opMauHOHHa3 iiiHHa, a npH Bbi6opKe npwroAHOH j\nsi Hcnojib30BaHH5i 
HH(J)opMai4HH HH4>opMauHOHHbie uiHHbi Rjin rpynnbi H3 AByx BepraKajibHo 
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pacnoJioaceHHbix sreeex naMsrra b o#hhx c/iyqaax Bbi6HpaioTC5i OflHOBpeMeHHo. a b 
Apynix cjiyqasx BH6HpaK>TCfl pa3/jejibHo. 
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PEOEPAT 



B 3asBxe onucaHO nojiynpoBO#HHKOBoe 3anoMHHaiomee yerpoiicTBO. B t3kom 
ycTpowcTBe ^qeiiKy naMsmi c He6ojibmoH njiomaflbio nosepxHOCTH H3roTaBJiHBaK)T 
c£>opMMpoBaHHeM pacnojio^eHHbix flpyr Ha# ApyroM idhh HCToxa h HH<J>opMauHOHHbix 
iijhh h BbinojiHeHweiM npoxoAsmjHx BBepx h bhh3 xanajiOB. JIoicajibHbie 

MH^DOpMaUHOHHbie mMHbl RJ1SI Ka^KflOH MHOrOCJIOMHOM (B BepTMKaJIbHOM 

HanpaBjieHMw) ^qenxn naMsrra cocahhsiot c o6meii HHcfjopMauMOHHOH mwHoii ^epe3 
OT^ejibHbie MOn-TpaH3MCTopbi Bbi6opxH, orpaHH^HBasi pa3Mepbi ycTponcTBa naMsrra 
3a c^eT coBMecTHoro wcnojib30BaHH5* nepHc^epMMHbix cxeM, TaKHx, xax o6mHe 
HH^opMaijHOHHbie mimbi m ycHJiHTejiH c^HTbiBaHHsi, m BbinojiH5iH onepamra 
c^HTbiBaHMH m 3anncH MyjibraruieKCHbiM cnoco6oM c BpeMeHHbiM ynjiOTHeHweM. 
Kpoivie Toro, b npexnaraeMbix b H3o6peTemiH MHorocjioHHbix crpyxTypax h sreefixax 
naMSTH (aqeiixa c ruiaBaiomHM 3aTBopoM> Mcnojib3yiOT corayTbie HH^)opMau;noHHbie 
inHHbi, KOTopbie He oxa3biBaK)T OTpnijaTejibHoro bjimsihhh Ha npouecc c^HTbiBaHHs 
HH^opMauMH h no3BOJi55K)T pa3MemaTb ^^eHKH naMSJTH bo Bcex -ro^xax nepece^eHHH 

CJIOBapHblX IHHH H IIH^DOpMaUHOHHblX IUHH. IIOBblllieHHaa yCTOHMHBOCTb K BJIH5THHK) 

myMa o6ecne^MBaeTca 3aAaHHeisi craHAapTHoro noporoBoro HanpsmeHHs rjisi 
MAeHTOMHbix BcnoMoraTejibHbix sqeex bo BpeMH Bcex onepauHM npoBepxn 
c^HTbiBaHH5i, 3anHCH h CTHpaHHH. J\j\n BpeMeHHoro xpaHeHHS 3anwcaHHOH b H^eiiKy 
naMHra HHcJ^opMauHM Hcnojib3yeTC^ peracrp c ^axKOM, xoTOpbii* noxa3braaeT 
OKOH^aHHe 3anHCH bo BpeMH npoBepxH 3airacH. J\jin M3MeHeHH5i 3Ha^eHHii 
noxa3biBaiomero OKOH^aHHe 3anncH 4)jia^cxa Hcnojib3yeTca cxeMa, coflep^amaa oahh 
n-MOIl- TpaH3MCTop . 
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$nr. 34 



nOC JlEjaOBATEJl bKOCTb 
CMMTblBAHHfl 



nOC/lEHOBATEJlbHOCTb 
CTHPAHHfl 



IlOCJlEBOBATEJlbMOCTb 
nPCTPAMMMPOBAHHfl 



UJAr ): OpEZlBAPM- 
TEJlbHblM 3APAII 



UlAf 1: HO 3AnMCM 



UJAr 1: BBOfl ZlAHHblX 




ov ov 





HEPEMEHb CTMPAEMblX 3J1EMEHTOB «= 
(3J1EMEHT 1. 3-HEMEHT 2} 



B-r^li!nESEH¥n HTOB * nporPAM ^npyE_Mbix 



LUAr 2: MTEHHE/CMMTblBAHME 



UJAf 2: MTEHHE HAHHblX 



UJAr 2: nPOrPAMMMPOBAHME 




2.5V OV 




OV OV 




nEPEMEHb CTMPAEMblX 3J1EMEHTOB = 
3J1EMEHT 1, 3/IEMEHT 2} 



HEPEMEHb 3/IEMEHTOB, HPOrPAMMMPyEMilX 
- T - 13J1EMEHT 1 } 



UJAr 3: CTMPAHHE 



UJAr 3: nPEHBAPMTEJlbHblM 3APAZI 





HEPEMEHb CTMPAEMblX 3/IEMEHTOB = 
3/IEMEHT J. 3J1EMEHT 2) 



nEPEMEHb 3J1EMEHTOB. nPOrpAMMMPYEMblX 
""I" - {3J1EMEHT 1} 



UJAr 4: nPEHBAPMTEJIbHblH 3AP5U1 



UJAr 4: nPOBEPK A nPOrPAMMMPOBAHMJJ 




OV ov 




nEPEMEHb CTMPAEMblX 3J1EMEHTOB = 
3J1EMEHT 1. 3J1EMEHT 2} 



2.5V OV 



nEPEMEHb 3J1EMEHTOB, nPOrPAMMMPYEM MX 
B "I" — {3J1EMEHT 1 } 



lIIAr 5: nPOBEPKA CTMPAHME 



UJAr 5: OBHOBJ1EHME nEPEMH* 3/IEMEHTOB 




• ecjiM(Hanp»*e»Me Ha HHc{>opMauHOHMOM aiHHe 

, BUCOKOe) 

• TO 

J yaajiHTb H3 nepeHHn ajje.MeMTOB 
KOMeu ecjiH 



0.5V OV 



nEPEMEHb CTMPAEMblX 3J1EMEHTOB = 
3J1EMEHT I. 3J1EMEHT 2 J 



nEPEMEHb 3J1EMEHTOB, nPOrPAMMMPYEMblX 
B "1" - {3J1EMEHT 1} (nPOPPAMMHPOBAHHE 
"I- JXJIH 3J1EMEHTA 1 OKOHMEHO) 



UJAr 6: OEHOBJIEHME nEPEMH* 3J1EMEHTOB 



UJAr 6: OnPEHEJlEHME OKOHMAHMfl UHKJ1A 
HPOrPAMMMPOBAHMfl 



ecjiH(Hanp«jKeHHe Ha HH$opMauHOHHOH uiHxe » 

HM3ROe) » 
TO \ 

yAaJiHTb H3 nepeHHs 3Jie.MeHTOB • 
KOHeu ecJiM • 



nEPEMEHb CTMPAEMblX 3J1EMEHTOB ■ 
3J1EMEHT 1} (3/IEMEHT 2 YHA/1EH, 
3JIEMEHT 2 OCTABJ1EH) 



ecjiM(nepeMeHb a JieMeHTOB ommuich) 
to 

OKOHMHTb UMKJ1 

HHaMC BepHyn>csj k mary 1 
Koneu ecJiK 



UJAr 7: OnPEHEJIEHME OKOHMAHHfl 
UMKJ1A CTMPAHME 



ecjiH{nepeseHb ojicmchtob omhluch) 

TO 

OKOHMMTb UHKJI 

HHase BepHyTbcn n uiary 2 
KOHeu ecjiM 
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nOCJl EnOBATEJIbHOCTb 
CMMTblBAHMfl 



IUAP J: nPEHBAPMTEJlbHilii 3APSH 




ov ov 



nOCJIEilOBATE/lbHOCTb CTMPAHM* 



UlAr I: RO 3AF1MCM 




5V OV 



PErMCTP* {1,1} 



nOCJl EJIOB A TE-1 bHOCTb 
nPprPAMMMPOBAHMfl 



uJAr i: BBoa aAHiibix 




ov ov 

PErMCTP- (0.J) 



UlAr 2: MTEHME/CWMTblBAHME 



UlAr 2: HTEHME HAHHblX 




2.5V 




OV OV 



PErMCTP = (l.l J 



UlAr 3: CTMPAHME 




-10V ov 




UlAr 3: n PEilB A PMTE/I bH bl M 3APflH 



2.5V 
OV 
2.5V 



OV OV 



PErMCTP = {1,1} 



PErMCTP = {0,1} 



UJAr 4: nPEiXBAPMTEJlbHMH 3APAH 



UlAr 4: nPOBEPKA FlPOrpAMMMPOBAHMfl 




2.5V 

PErMCTP - {0,1} 




UlAr 5: OBHOBJ1EHME riEPEHHH 3J1EMEHTOB 



0.5V OV 

PErMCTP= {1,1} 



ecjiHdtanpfljKeHMe Ha HH<J>op.MauMOHHOH ushhc 
Bbicoxoe) m (6ht pei-MCTpa 0*) 

TO 

ycraHOBMTb "1" b 6ht perMcrpa 
KOHeu ecJiM 



UlAr 6: OBHOBJ1EHME flEPEHH-H 3JIEMEHTOB 



PErMCTP = {1,1 J 

OK^HMEHC0 MP ° BAHME RJl * 3JIEM EHTA I 



eoiH{nanp3xeHHe Ha h H(J>op m a uhohhoh 
iiJHHe HHaxoe) h (6ht perxcTpa "1") 

TO 

ytrraKOBHTb. "0" b 6ht perncTpa 
KOHeu ecjxn 



OKOHMAHMJ. UHKJ7A | 



PErMCTP = {1,0} 



ecjjM {ace 6mti>i b perwcTpe "1") 
to 

OKOHMHTb UHKJ1 

MHase BepHyTbcs k wary 1 
KOHeu ecjJM 



UlAr 7: OnPEilEJIEHME OKOHMAHHfl 
UMKJ1A CTMPAHM5J 



ecjiH{Bce 6mtw b perwcrpe "0"} 

TO 

OKOHMHTb UHKJI 

MHase aepHyTbca k luary 2 
KOHeu ecjiM 
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n 6mt 



BblXOfl 



FTTTTTT 




MATPMUA 3JIEMEHTOB 
T1AM5ITM 



ZIPAKBEP MHOOPMAllHOHHOH 
LIJHHM/ULIHHbl HCTOKA 



YCHJIMTEJlb CHMTblBAHRH 



PErMCTP (n BUT) 



CilBMrOBblA PErMCTP (n BMT) 



TAKT 



APaWbep 

CJIOBAPHOfi 
UJMHbl 



KOHTPOJIJIEP 



BXO£ 
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noc/iaaoBATEJibHocTb 

CMHTblBAHMfl 



UlAr I: nPEHBAPMTEJIbHL3"i 3 A PAH 




ov ov 



UJAr2: HTEHHE/CHMTblBAHME 




2.5V OV 



FlOCJlEHOBATEJlbHOCTb 
CTMPAHMfl 



UJAr 1: RO 3AnMCM 



n C£yTEjaOBATE-lb)IOCTb 
nPOrpAMMMPOBAHMP 



UJAr I: BBOil ilAHHblX 




-15V OV 




ov ov 

PEPMCTP- |0,)} 



UJAr 2: CTHPAHME 



UJAr 2: nPOrPAMMMPOBAHME 




-15V OV 




15V OV 

PErHCTP= {0.1} 



UlAr 4: nPEHBAPMTEJlbHblM 3AP*H 



UJAr 3: nPEilBAPMTEJlbHblH 3APJUI 





ov ov 

PEmCTP- {0,1} 



UlAr 5: FIPOBEPK A CTHPAHME 



UJAr 4: nPOBEPKA nPOrPAMMHPOBAHMJ* 




0.5V OV 




2.5V OV 

PEmcTP = {o.i} 



S A J*rf : 9£ PE IIEJ1EHME OKOHMAHMfl 
UMKJIA CTHPAHME 



UJAr 5: OBHOBJ1EHME nEPEMH* 3/IEMEHTOb] 



eciiH(Bce HanpsjKeH mh Ma HHcpopMauHOHHUX 

UJHHaX BLICOKHC) 
TO 

OKOHMHXb UHKJ1 

HHa Me BepMyTbcs k uiary 2 
xoHeu ecjjM 



ecjiM<HanpsixceHHe Ha HH(J>opMauHOHHOH lijhhc 

BbJCOKOe} 

h (6ht perxcTpa "0") 
to * 

ycTaMOBMTb "1" b 6ht perwcTpa 
KOHeu ecjiM 



PErMCTP - {1,1} 

£l^J^ A ^ MPOBAHME aJ] * 3-HEMEHTA 1 
OKOHMEHO) 



UJAr 6: OnPEHEJlEHME OKOHMAHMil 
UMKJIA nPOrPAMMMPOBAHME 



ecjm (Bee 6 mtbj b perMcrpe "1"} 

TO 

OKOMMHTb UHKJ1 

HHane BepHyTbcH k uiary 1 
KOHeu ecjiH 
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n BUT 
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f 






fllllllf 



BblXOA 



MATPMUA 3JIEMEHTOB 
nAMHTH 



ZlPAfiBEP HHOOPMAUHOHHOft 
LUMHbl/llIHHbl HCTOKA 



yCMJIHTEJlb CMHTblBAHHS 



PETMCTP 1 (n BHT) 



PErHCTP 2 (n BHT) 



CjOUBMrOBblft PErHCTP (n BHT) 



APAfiBEP 

CJlOBAPHOft 

LUHHbl 



KOHTPOJIJIEP 



BXOA 



TAKT 
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c3 



nOCJIEXlOBATEJIbHOCTb OEHOBJIEHMfl 



CMMTblBAHHE/XPAHZHME 



CTMPAHME 



nPOPPAMMMPOBAHME 



UJAP I: nPEHBAPHTEJlbHl^"! 3APflfl 



UJAr 4: flO 3AJ1HCH 



IUAP H: BBOH ilAHHUX 




ov ov 




5V OV 

PErMCTP 2= in) 




ov ov 

PErMCTP 1 = {0.1} 



UJAr 2: MTEHHE/CHMTblBAHME 



UIAr 5: MTEHME HAHHblX 



UJAr 12: flPOrPAMMMPOBAHME 




2.5V OV 




OV OV 

PErMCTP 2 - CUl 




5V OV 

PErMCTP 1 » {0,1} 



llJAr 3: XPAHEHHE Z1AHHKIX 



UJAr 6: CTMPAHME 



UIAr 13: riPEHBAPMTEJlbHblM 3APflil 



ecjiH(Hanp5iJKeHKe Ha HK(|>opy.^^HOHHOH 

lllKHe HH3KOe) 

ycraKOBHTb "1* a 6ht perHcrra 1 
HHane 

y c *raHOBMTi> "0" b 6ht perHcrri I 
xoneu ecjH 




PErMCTP 1 = {0,1} 

{HAHHblE B 3JIEMEHTE 1 'i\ HAH- 
HblE B 3J1EMEHTE 2 "0"} 



-10V OV 

PErMCTP 2- {1.1} 



UIAr 7: nPEHBAPMTEJIbHMM 3APHR 




OV OV 

PErMCTP 2= {1.1} 



UJAr 8: riPOBEPKA 
CTMPAHMJJ 




0.5V OV 

PEfMCTP 2= {1,1} 



UIAr 9: OEHOBJ1EHME J1EPEMH3 3J1EMEHTOB 



eCJIM(H3np51^KeHMe Ha HMl}>opMaUHOHKOH 

uiHHe HH3Koe) h (6mt pcrHcrpa 2 "1") 

TO 

ycTaHOBHTb "0* b 6ht peniCTpa 2 
KOHeu ecJiH 



PErMCTP 2= {1,0} 

(3JIEMEHT 2 VHAJIEH, 3J1EMEHT 1 
OCTABJIEH) 



UIAr 10: OflPEilEJlEHME OKOHMAHMi! 
UMK/IA CTMPAHME 



ecjiM {Bee 6M-n>t b pcrHCTpe 2 *0*} 
to nepeHTH x wary 11 
HH3MC BepHyTbca k luary 5 
KOHeu ecjiM 




OV OV 

PErMCTP 1= {0,1} 



UJAr 14: nPOBEPKA JlPOrPAMMMPOBAHM-H 



2.5V 

PErMCTP 1= {0,1} 




UIAr 15: OBHOBJ1EHME FIEPEMH.8 3/1EMEHTOB 



ccjih (HanpsweHHe Ha HH(})opMauHOHHCH 
uiHHe Bbicoxoe) h (6mt perMCTpa 1 "0") 
to 

ycraHOBHTb "1" b 6mt perHCTpa 1 
KOHeu ecjjH 



PErMCTP 1= {1,1} 

(OKOHMAHME HPOrPAMMMPOBAHHfl 
3J1EMEHTA l) 



UJAr 16: OnPEHE/lEHME OKOHHAHMi! UMK JJA 
nPOrPAMMMPOBAHME 



ecjiH {Bee 6kttj b perHCTpe 2 "1"} 
to cJieAyiouian caoBapHaa uiHHa 
Hnaie BepHy-Tbca k ujary 11 
KOHeu ecjiH 
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n BMT 
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TTTTTTT 



MATPMUA 3JIEMEHTOB 
nAMHTH 



APAflBEP MHOOPMAUHOHHOfl 
UJMHbl/UJMHbl HCTOKA 



YCHJIHTEJJb CHMTblBAHRH 



PErHCTP (n BMT) 



BblXOA 



CflBHrOBblft PErMCTP (n BMT) 



APAfiBEP 
CJIOBAPHOft 
UIHHbl 



KOHTPOJ1J1EP 



BXOR 



TAKT 



3aflBKa IP 99101838 



$nr. 41 

nOCJlEJlOBATEJlbHOCTb OEHOBJIEH MH 



CMMTMBAHHE/XPAHEHHE 



CTHPAHME 



nPOrP A MMM POB A H M E 



UIAF I; HPEilBAPMTE/lbHblH 3APflfl | UlAf 4: flO 3AHMCM 



™2 

C=3 




HJAr 10: BBOfl 21AHHMX 



ov ov 





ov ov 

PErHCTP- {0,1} 



UlAr 2: WTEHHE/CMHTblBAHHE I 111AP 5: MTEHME flAHHblX 




UJAT 1J: nPOrPAMMHPOBAHHE 



2.5V OV 




OV OV 




5V OV 



PEniCTP= {0,1] 



UIAF 3: XPAHEHHE XiAHHblX 



UlAr 6: CTHPAHME 



CCJ1H (Hanp»*eHHe M3 HHCpOpMaUHOHHOH 

id h He HH3Koe) 
ycTaHOB«Tb "1" b 6mt perwc-rpa 

ycT3HOBMTi> *CT B 6ht perKCTpa 
KOHeu ecjin 



PErHCTP= {0.1 J 
{HAHHblE B 3J1EMEHTE 1 T, 
HAHHblE B 3J1EMEHTE 2 "CT) 




U1AP 12: nPEHBAPMTEJIbHblH 3APAH 



-10V ov 




ov ov 

PErHCTP= {0.1} 



UIAF 7: nPEHBAPMTEJIbHblM 3APflil 



WAP 13: HPOBEPKA nPOfPAMMMPOBAHM^ 




ov ov 




2.5V 0V 

PErWCTP= {0.1} 



UIAF 8: HPOBEPKA CTHPAHME 



WAP 14: OBHOB/IEHME nEPEMHfl 3JIEMEHTOB I 




ecjiH (Hanpn JKeHHe Ha MH(J>opMauMOHHOM 
iJJMHe BucoKoe) m (6ht pcrncTpa "O") 

TO 

ycTawoBMTb "1" b 6mt perwcTpa 
KOHeu ecjSM 



0.5V OV 



PErMCTP= {1,1} 

(OKOHHAHME nPOrPAMMMPOBAHH* 
3J1EMEHTA l) 



ecjiHfsce HanpflxeHMa Ha HH$opMauHOHHbix 

UiHHaX BblCOKHe) 

to nepcMTM k mary 10 
HMase BepHyTKcn k mary 5 
KOHeu ecjiH 



UHKJ1A nPOrPAMMHPOBAHHE 



ecJiM {Bee 6KTbi b perHCTpe "1"} 
to cJieAyiomaH CQOBapHas umna 
Mnase BepHyrbcji x ujary 10 
Roneu ecjiM 



$nr. 42 



n aneMeHTOB 



3aBBKa IP 99101838 



BblXOfl 




MATPMUA 3JIEMEHTOB 
nAKSTTM 



£PAflBEP HHOOPMAlIMOHHOfl 
UMHbl/UIHHbl MCTOKA 



YCHJIHTEJIb CMHTblBAHM* 



PErMCTP 1 (2n BUT) 



PETMCTP 2 (n BUT) 



QIlBHrOBblfi PErMCTP (2n BUT) 



APAftBEP 
CJlOBAPHOfl 
LLIMHbl 



KOHTPOJIJIEP 



TEHEPATOP 

onoPHoro 

HAnP51XEHHH 



BXOA 



TAKT 



3aflBKa (P 99101838 
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CJIOBAPHA5I IUMHA: 9 B 
MHOOPMAUMOHHA^ U1HHA: 2 B 



400 



300 



200 - 




10 

BPEMfl (c) 



100 
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nOCJlEHOBATE/IbHOCTb OEHOBJIEHMfl 



CM WTblBA H H E/ X P A KHH M E 



CTMPAIIME 



nPOrPAMMMPOBAHME 



UJAf I: n PEH B A PMTE-1 b Kil 11 



UJAP 4: JXO 3AHHCM 



UJAf 6: BBOil ilAHHblX 




ov ov 




5V OV 




OV OV 

PErHCTP- |0,1) 



UlAf 2: HTEHME/CMMTWBAHME 



UJAr5: CTMPAHME 



UJAr 7: HEPEnPOrPAMMHPOBAHWE 




2.5V OV 





5V OV 



PEniCTP- {0.1} 



UlAf 3: XPAHEHHE BAHKblX 



&cjih (ManpajKeHMe Ma m H(jx>r.MaiiHOHHOH 

UJHHe HH3KOe) 

ycxaHOBMTi, "1" b 6ht perv.c-rpa 
MHane 

ycTaHOBMTt "0" b 6ht perv.crpa 
KOHeu ec-BH 



PErHCTP= {0,1} 

UAHHblE B 3J1EMEHTE 3 T. 

HAHHblE B 3J1EMEHTE 2 *T} 
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3ATBOP 

O 3J1EKTPOA 3ATBOPA 



3ATBOP 



OBJIACTb 3AXBATA 
3JlEKTPMMECKOrO 3AP5JAA 



MCTOK O 



-O CTOK 



HCTOK 



_t~l 



CTOK 



KAHAJJ 



OnOPHOE 
HAIIPJDKEHME 



) 
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DLD2 
DLD1 
DMS 
DW2 

DW1 



EjlOK 



T1G 
SADG 



D1 

















M2 


M1| 












II 1 - 


DLDU- 






T 

k 






DMM4- 




< 








DMM2- 


"i 


SI 


S3 


— k — i 

J 



W1 
MM1- 

W2 
MM3- 
MS 
LDL- 

LD1 
LD2 

PDD 1— + 



M3 



M7 



-it 



D2 BCnOMOrATEJlbHblfl 



M4 



M9 



SAP 



SAN 



M13- 
M15 



-MM2 



-MM4 



LDU 



3f 



M8 



M10 



-M14 
-M16 



DLDL 
DMM3 

DMM1 



D3 D4 
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3JIEMEHT nAHSTM 



BCnOMOrATEJIbHblfi 3J1EMEHT nAMJJTH 



W1 
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